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[TosicHuTEILHAS 3aMKHCKA

Pabouass mporpamma ydeOuoro npeamera «Marematuka: anrebpa M Hayana MaTeMaTHYECKOro
aHanusa. reoMeTpum», Pabouas nporpamma no maremaTtuke ams 11 kiacca cocTaBieHa Ha OCHOBE
CNEYIOUHX HOPMATHBHBIX JOKYMEHTOB:

1. Menepanbhbii 3akoH ot 29.12.2012 No 273-@3 (pen. ot 05.05.2014) «O6 obpasosaHun B
Poccuiickoii @enepaunu» (¢ ©3M. U 1O, BCTYI. B cuny ¢ 06.05.2014).
2. Pacnopsokenune IlpaButensctBa Poccmiickod @enepaunu ot 24 nexadbps 2013 roma Ne 2506—p
«YTeepknenne Konuenuun passutus matemMarnyeckoro obpasosanus B Poccuiickoit @enepanuu».
3. Ilpukaz Munobpuayku Poccun ot 17.05.2012 Ne 413 «O6 ytBepkaeHuHn (enepaibHOro
rocyaapcTBeHHOro 06pa3oBaTenbHOro cTanaapTa cpeiHero oduiero oopasoBaHus).
4. Tlpumepnas ocHOBHas 00pasoBaresnbHas mporpamma cpeiuero obuero obpaszosanus. OnobpeHa
pelieHuem (GeaepansHOro yuebHO-MeToIHuecKoro 00bearHeHns no odieMy 00pa3oBaHuiO (IPOTOKOII
ot 28 utons 2016 r. No 2/16-3) // Peectp IlpumMepHbIX OCHOBHBIX 0011€00pa30BaTENbHBIX MPOrpaMm
MunncTepetsa obpasosanus v Hayku Poccuiickoit ®enepaunn [Dnextponuslit pecype]. - URL:
http://fuosreestr.ru/reestr:

Jlns peanmsauny JaHHOW MpOrpamMMbl HCIOJB3YETCS Y4eOHO — METOJMYECKUH KOMIIEKT

A.I''Mopakosuua M ap.
JlaHHbli npeaMeT. KOTOpbIH BKMOuaeT B ce0s W3yuyeHue ABYX JMCLMIUIMH «AJsredpa u Havana

MaTeMATHYECKOTO aHainzay» (3 yaca B Henento) U «['eomerpusi» (2 yaca B HEJIEIIO.
YueOupi npeamer «MaremaTHka» BXOAMT B npeaMeTHyro obnacte «Maremaruka H

MHpopMaTHKa» B 00A3aTENLHYIO YacTh Y4eOHOro MiIaHa yupeKIeHus.

[Lnanupyemble pe3yibTaTbl 0CBOCHHS 00yIal0MHMHUCS 0CHOBHOK 00pazoBaTeILHOM

nporpamMmel cpeaHero oduiero odpazosaHms

1. Ilhnasupyembie JHYHOCTHBLIE PE3YAbLTATHI
b

JluauocTHbIE pe3yabTaTbl B cdepe OTHOWEHHI o0y4yalommuxes K cebe, K cBoeMy
3/10POBbI0, K MO3HAHHIO ce0s:

—  opueHTauus 00ydalOIMXCs Ha JOCTHIXKEHHWE JIMYHOTO CHACTbS, peanu3aluio
MO3UTHBHLIX JKM3HEHHBIX MEPCMEKTHB, MHULUMATHBHOCTb. KPEATHBHOCTL. TOTOBHOCTH H
CMOCOOHOCTh K JIMYHOCTHOMY CaMQOTIPEAENIEHHIO, COCOOHOCTb CTABHTL LEJH U CTPOHTH
JKH3HEHHBIETTAHBL,

—  TFOTOBHOCTB M CIMOCOOHOCTL 0OecneyuTh cebe U CBOMM OIM3KMM J0CTOMHYIO JKH3HD B
MpoLecce caMoCTOsATEbHONH, TBOPUECKOH M OTBETCTBEHHOH JIEATEIBHOCTH,

—  COTOBHOCTH M CIOCOOHOCTh OOy4YarolMXCs K OTCTaHBAHHMIO JIMYHOIO JOCTOMHCTBA,
cOOCTREHHOr0 MHEHMS, FTOTOBHOCTh M CIIOCOOHOCTH BhIpadaThiBaTh COOCTBEHHYIO MO3UIIHIO
M0 OTHOLIEHWIO K OOLIECTBEHHO-MOJIUTHYECKUM COOBITHSAM MPOLLIOro M HACTOALIEro Ha
OCHOBE OCO3HAHHS M OCMBICIEHUS MCTOPWH, MAYXOBHBIX LEHHOCTEW M JIOCTHIKEHWH
HalecTpaHsbl;

—  TFOTOBHOCTL M CIIOCODHOCTH OOYYAOIMXCS K CaMOpa3BHUTHIO H CAMOBOCIIHTAHHIO B
COOTBETCTBHH ¢ 0OLIeYeTOBeHECKUMH LIEHHOCTAMH W HeallaMH TPakIaHCKOro oOLIecTBa.
norpebHocTs B (PH3HYECKOM  CaMOCOBEPLUIEHCTBOBAHMH.  3aHATHAX  CIOPTHBHO-
03710POBHTEIbHOM AeSTeNbHOCTHIO:

NPUHATHE W peajiH3aliis LIEHHOCTeH 310poBOro M 0€30MacHoro oOpasza KH3HH,
OepelKHOEe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHHE K coOcTBEHHOMY (DH3MUECKOMY H
MCHXOJIOMMYECKOMY 3/10POBbIO;

—  HempuATHE BPEAHBLIX MPHBLIUEK: KYPEHUsl, YIOTpebIeHs anKorois,HApKOTHKOB.

2. Ilnanupyembie MeTanpeamMeTHbie pe3yabTaThl ocsoenns OOII
MeTarpeamMeTHble pe3yabTaThl OCBOCHHS OCHOBHOI 00pa30BaTeIbHON MPOrpaMMEl
MpeaCcTABNEHb TPEMS TPYNNamMu yHHBepcanbHbIX yueOubix aeiicteuil (Y'Y ).

1) PeryasituBHbie yHHBepCAAbHbIE YueOHbIE



aeiicTeust BbInycKHHK HAYUNTCSH:

—  CaMOCTOSTENILHO OMpPEJesATh LENH, 3a1aBaTh MapaMeTpbl U KPUTEPUH, N0 KOTOPHIM
MOJKHO ONIPEJENHTE, UTO Le/b JOCTUTHYTA;

—  OUEHHMBaTb BO3MOXKHBIE [IOCIEACTBHS IOCTHDKEHMs T[OCTABJIECHHOM 1End B
NEATENBHOCTH, COOCTBEHHOH JKH3HM M JKH3HM OKPYXKAIOMINX JIFOAEH, OCHOBBLIBAsSCh HA
COOﬁpEI}KeHHFIX ITHKH B MOpain.

— CTaBHUTL M (I)O[JM)’IIHPOB&TL: CO6CTB€HHBI€ 3ajgaqdH B O6pﬁBOB&TEﬂbHOﬁ HJEATCIBHOCTH
HHU3HEHHBIX CHTYALIHAX,

o OLEHMBATL PECYPCHI, B TOM HHCIIE BPEMS W JPYTHE HEMAaTEPHAJILHBIE PECYPCHI.
HEOOXOAUMbIE JUTS TOCTHIKEHMS ITOCTABIEHHON LIenu:

=3 BblﬁI-T]JﬂTb NyTe  JOCTHIKEHHA LeJn, MIIaHHPpOBATL PEUICHUC

NMOCTaBNEHHbIX 3aiaq. ONTHMH3UPYS MaTEPHATTbHEBIE H HEMATEPHUAIIBHEIE
3aTpaThl;

—  OpraHu3oBbIBaTh  J(PeKTHBHBIH TOHCK pecypcoB, HEOOXOAUMBIX IS

JIOCTHIKEHMs MOCTABJIEHHON LIeJIH;
= COTNOCTaBJIATE MOJTYYEHHBIH Pe3yJIbTAT AeATeNbHOCTH € IOCTABICHHOMN 3apaHee LeNbO.

2) llozHaBaTenbHbIe YHHUBEPCAJbHbIE YueOHbIE
aeiieTeus BeImyCKHUK HAYYHTCS:

—  HCKaThb M HaXOAHTh OOOOLIEHHBIC cMOCcOOBl pelIeHUs 3axay, B TOM HYHCIIE,
OCYLIECTBIISATh pa3BepHYTHIH MH(POPMALMOHHBIH MOMCK H CTABUTh HA €ro OCHOBE HOBBIE
(vueOHbIe ¥ MO3HABATEBHBIE)3a1auH;

—  KPWUTHYECKH OLIEHHBATL H MHTEPHPETHPOBATL HH(OPMALMIO C pPa3sHLIX MO3MLHIA.
pacrno3HaBaTh M (PUKCHPOBATH MPOTUBOPEUHS B MH(DOPMALIMOHHBIX HCTOUHHKAX;

—  HCIOIIb30BATh Pa3NIMyHbIE MOJENbHO-CXEMATHYECKHEe CPEACTBA Ml MpeACTABICHHS
CYLUIECTBEHHBIX CBf3€ W OTHOLIEHMH, & Takke T[POTHUBOPEYMii. BBISIBIEHHBIX B
HH(OPMALIHOHHBIX HCTOUHHUKAX;

HANOIHTE H [NPHBOAHTE KPHTHYECKHE El]JI"y'MEHTb] B OTHOLIEHHWH ,ELCFICTBHFI H

C'\')I\'ﬂt‘l-ll‘[ﬁ Apyroro; CMNOKOHHO H PA3YMHO OTHOCHTBCH K KPHTHHCCKUM 3aME4aHWAM B
OTHOLUEHHH COOCTBEHHOIO CYVIKOCHHUA. pacCMaTpHBaTh HMX Kak pecypc CcoDCTBEHHOTO
pa3BHTHS;

—  BBIXOJHTb 3@ paMK{ y4eOHOro npeamMeTa 1 OCYLIECTBIATE lieeHanpaBleHHbIH MOHCK
BO3MOIKHOCTEH TS LLIHPOKOro MEpeHoca CPeICTB U CrIocoO0B AeHCTRHS,

—  BbICTpPaMBaTh  HHAMBUAYANBHYIO  00Opa30BATENbHYKD  TPAeKTOPHUID,  YUHTHIBAS
arpadHuHetns cO CTOPOHBI OPYIHMX YHACTHHKOB H PECYPCHBIC OIpaHHYICHHA]

—  MEHATb H VIEPKHBATH Pa3Hble MO3ULIMK B MO03HABATE/ILHO AESTENBLHOCTH.

3) KommyHunkaTHBHbIE YHHBeEpcalbHble yueOHbIe
neiicTus BeinyckHUK HayduTes:

~  OCYUIECTBIISITh JENOBYI0 KOMMYHUKALIHIO KaK CO CBEPCTHHKAMMU, TAK U CO B3POCIBIMH
(Kak BHYTpH 0O0pa30BaTesibHON OpraHM3auMu, TaKk W 32 ee npejenamu), noadupars
MapTHEPOB AMS JEeNOBOMH KOMMYHMKAUMM HCXOAS M3 COOOpakeHUH pe3yJbTaTUBHOCTH
B'SaI‘IMOﬂ,EﬁCTBHS[- a HE JIUYHBIX CHMI’IEITI/IFI.',

—  [pH OCYLIECTBJEHHH PYNMNOBOH paboThl ObITh Kak PyKOBOAMTENIEM. TaK M HIEHOM
KOMAaH/1bl B PA3HBIX POMAX (reHepaTop ujei, KPUTHK, HCIOIHUTE b, BRICTYTIAOUIHH, 3KCIEePT
HT.JL);

~  KOOPJHHHPOBATb M BBINOMHATL PaboOTy B YCHOBHSX PEAJLHOr0. BHPTYalLHOTO H
KOMOHHHPOBAHHOIO B3aUMOACHCTBHUSA;

—  pazBepHyTO.JJOTHYHOUTOYHOU3IAraTbCBOIOTOUKY3PEHUSICUCIONE30BaHHEMAIEKBATHBIX
(YCTHBIX H MUCbMEHHBIX) S3BIKOBBIX CPEICTB;

e pacliosiaBary KOI.-I{I}III-II{TOFEHI-IbIe CHTYAUHH H INPeIOTBPAallaTk: KOH(}JJ‘IHK’I‘LI o0 HMX
AKTHBHOI (pa3bl. BLICTpPAHBATH [ENOBYID M 0Opa3oBaTenbHYIO KOMMYHHKALMIO. M3beras
JTHYHOCTHBIN OLIEHOYHBIX C}"}]'\',TIBHI-HL-'].

3. llnanupyembie npeaMeTHbie pe3yabTaTel ocsoerns OOI]



Paspnen

I. BoinyCKHHK HAYYHTCS

I1. BeinycKHHK MOJYYHUT BO3MOKHOCTH
HAYYHThCS

o0beiMHEeHHe MHOIKECTB,
YICJIOBBIE MHOYKECTBA HA
KOOPAMHATHOMN TPSMOH,
OTpEe30K, HHTEPBAI,

—  onepupoBath Ha Da30BOM
yposHe MOHATHANME

YTBEPIKACHHE. OTPHLIAHHE

VTBEPKAEHNS. HCTHHHBIE 1

NI0KHbIE YTBEPIKAEHHMS,
MpHYKHA. CIIeCTBHE,
yacTHBIH cayyai odLero
)’TBep?K,’leH IS
KOHTPNPHMEP:

—  HaxOJHTh MEpPECceYeHHe
obbenuHeHHe IBYX

MHOJKECTB. ITPEACTABIEHHBIX

rpa)HuecKi Ha YHCIIOBOH
MPAMOit;

—  CTPOWTH HA YMCIOBOA

Henn Jlnst MCNONMB30BaHUS B Jns pazeumuis. MeluLienus,
0CBOEHHH MOBCEHEBHON JKM3HH H LHCNONB306AN S 6 NOGCCOHEGHOL
npeamera obecrnieveHns BO3MOYKHOCTH ICU3HU
YCIEUIHOTO MPOI0IKEHHS g
06[)21303&14”5:1 o U OOECNCHEH LA GOZMONCTHOCHTU '}z‘C.’?eIﬂHOc"O
CTIELMAIBHOCTSM, HE CBSI3aHHBIM npodoIdICeH s OOPA306ANLSL NO
C PHKIAHBIM HCTIONB30BAHHEM CReYUaIbHOCTIAM, He CEA3AHHbBIM C
m— NPUKIAOTBIM UCHOAb30GUAHUEM MAMEMAMUKU
TpeGoBaHus K
el ) pe3yibTaTam
dnemennmsl —  Onepuporatrb Ha 0a30BOM e (_)HGPI-{]JOG‘.{H??h: NOHSMUSAMU. KOHEHH0e
meopuu ypoBHE' MOHATHSMHU: MHOICCCTNBO, DNeMEHIN MHOICeCmEd,
MHOICECE KOHEUHOE MHOIKECTBO, nod,-w_;-soarcec-nmo, nepecevenue u
u 0b6veduHeHe MHOJICECME, YUCI106ble
9JIEMEHT MHOKECTBA, . :
Mamemamud MHOICECTBA HA KOOPOUHAMHOU NPAMOLU,
eckol HOAMBRNETIG OMPEe3OK, UNMEPBEAT, NOIVUHIMEPEAL,
A02UKN REpeceUcHE 1 NPOMEJCYNIOK ¢ GHIKOAOMOLU MOYKOL,

epaghuuecrkoe npeocmasienue MHoJIcecms
HA KOOPOUHAMHOL NIOCKOCIMU,

—  Onepuposantb NOHAMUAMU.
yimeepaicoenue, ompuyanue
ymeepacoens, UCIUHHbIE U N10JICHbIE
VmeepacOeH s, NPUTUNA, Cle0cmeslie,
qacmublil cryyati 0ouge2o
YmMeEepICOeHs, KoHmpnpumep,

- npoeepams
APUHAONEICHOCTNb NeMeHd
MHOJICCCTBY,

—  Haxodums nepeceyenye u 00veouHene
MHOJCCCME, 6 MO HUCIC
NPeOCmaBIeHHbIX PAPUIECKU HU
YUCTIOBOT NPAMOT U HA KOOPOUHAMH O
HAOCKOCTU;

—  npPoeoOUIL OOKA3AMENbHBLE
paccyxcoens 0ns 000CHOBAHUA
HCMUHNOCTIU YIGEPIUCOCTLILL.

B noecedneGHoll JHCUSHU U 1pU
uzydenul Opy2ux npeomemnos:




MpsiMOil MOAMHOMXKECTBO
YHMCIIOBOTO MHOYKECTBA.
3a7aHHOE NPOCTEHILHUMHU
YCITOBHSIME;
pacro3HaBaTh JOKHbIE
VTBEPIKACHHS. OLLIHOKH B

paccyKaeHHsX. B TOM
YHCIIe ¢ HCMOJIBb30BAHHEM
KOHTPIPHMEPOB.

B noceednearot Jeusmnil i npu

U3VHEeHUL OPYUX
npeodemoes.

HCIIOJIB30BATh YMCIIOBLIE
MHOJKECTBA Ha
KOOPIMHATHOMH

NMPSIMOH 7151 OTIUCaHHSI
peanbHbIX MPOLECCOB

H SIBIEHMIT;

I'IpO BOIUTL JIOTHYECKHC
paccyneHHsl B CUTyalHsax
MOBCEHEBHOMN KHU3HH

—  UCNONbL306AMb HUCI06bIE
MHOJNCECNBA HA KOOPOUHAIMHOU
NPAMOT U HA KOOPOUHAMHO
nAOCKOCMU 0151 ONUCAHUA PEANbHbIX
npoYeCcco6 UACACHUL,

—  NPoGoOUMbL QOKAUMETbHbLE
Jaccyico e 6 Cu myayuax
NOECEOHCEHOL TN, npu peuienu
3a0ay u3 Opy2ux npeomenos

Yucna u
bep(fJ!{’{;'HHﬂ

Onepuporats Ha Oa30BOM
VPOBHE MOHATHSME: LIEJIoe
YHCII0. JETUMOCTb YU CEIL.
00BIKHOBEHHAS APOOL,
necsiTHYHas ApoOsb,
palMOHaIEHOE YHCIIO,
npudIMKEHHOE 3HAYEHHE
YHClla. YacTb. 40718,
OTHOLIEHME, MTPOLEHT,
MOBBIILEHHE U NOHKEHHE
Ha 3alaHHOE YHCIIO
MPOLEHTOB, MacluTao;
onepuposaTs Ha 6a30BOM
YPOBHE MOHATHAMH:
norapugm vmcna,
TPHTOHOMETpHYECKas
OKPY/KHOCTB. TpajycHas
Mepa yria, BeJM4uHa yria,
3a/laHHOro TOYKOW Ha
TPHIOHOMETPHUECKOH
OKPY)KHOCTH, CHHYC,
KOCHHYC. TAHTEHC H
KOTAHIEHC YITIOB. HMEKOLLHX
MPOU3BOJILHYIO BEIHUHHY,
BBITOTHATD
apu(pMeTHYECKHE TeHCTBUA
C UEBIMH M

—  Csob0o0H0 onepuposant NOHAMUSMU Hel0e
YUC0, OCAUMOCHTL YUCed, O0bIKHOGEHH IS
Opods, decsimuynas OpodL, payuoHaIbHoe
YUC0, NPUOIUICEHHOE 3HAYeHUE YUCTd,
yacms, 001, OMHOULEHIE, NPOYEH,
NOGLLUEHUE 1 NOHUNCCHUE HA 3A0UHHOe HUCIO0
npoyenmog, Mdacutmad,

—  APUBOOUNH NPUMEPDL HlCen ¢
3A0AHHBIMU CEOLCMBAM
oeaumocmu;

—  OnepuposdInb NOHAMUSML. 102apUPM
YUCId, MPULOHOMEIMPUYECKAS
OKPYIACHOCMB, PAOUAHHAA U 2PAOYCH S
Mepa yeid, GeauyuHda yaid, 3a0anHo20
MOYKOT HA MPULOHOMECIMPUYECKOL
OKPYIICHOCTIU, CUHYC, KOCUHYC, MAHSEHC U
KOMAH2CHE YeN06, UMEIOULUX NPOUCOTLHYIO
GeNUUUNY, HUCHA € UTL,

—  GBINOIHAMb apUpMemuiecKie 0eUcmaus,
couemas ycmueie i NUCbMEHHbLE NPUEMbL,
ApUMeHsisl npU HEeo0X0O0UMOCU
BBIYUCTUMEAbHBLE YCMPOLUCMEA;

—  HAXOOUMb SHUYCHUS KOPHSL UMY PUALHOL
cmenentt, cCmenen ¢ PAyUOHa1IbHbIM
NOKA3AMENEN, J102apuphid, ucnoib3ys npu
HEOOXOOUMOCTIU GLIHUCIUMETbHBIC
Yempoucmed:




paLMOHANBHbIMU YHCTAMHU;
BBIMOJHSTH HECIO)KHEIE
npeodpazoBaHms YUCTOBBIX
BbIPaYKEHU ., COIEPIKALIHNX
CTENEeHU YUCen. Mub0 KOPHU
13 yuces, Jubo jsorapumbl
HHCEe;

CPABHUBATH PallHOHATBHBIE
uKcia Mexay coboit;
OLIEHUBATH M CPABHUBATH C
palHOHANBHBIMH YHCIAMH
3HAYEHMS LIeJIbIX CTeneHeit
YHCEJ. KOpHEN HATYpPaJIbHOH
CTENEeHH W3 HHCeT,
norapu()MoOB YHCENB
NMPOCTBIX CITyYasX;

= NONL306UMbLCS OYEHKOU U
NPURUOKOT NPU NPARMUY ECKUX
pacqemax;,

—  nPOEOOUNTL NO UGECTIHBLIM opuynam u
npasuIanM npeoopazocanis OYK6eHHbIX
BBIPAJICEH U, GKAIOHAIOUUX CINENeH,
KOPHU, 102ApUPIIb U
mpuzoHoyMempuieckue Qynxyu,

= Hax00umb 3HAYEHUS YUCTOBLIX U
OVKGEHHBIX BbIPANCEHU,
oCyUecmeisia HeoHx00UMble
noOCManoeru u NPeodpasoeanus;

- U300padcams cxemMamuyecku yeo,
BEAUYUHA KOMOPO2O GbIPAJICEH 6
2padycax wi paouaHax;

—  UCNOAL306ANMb NPU PEULCHUU 3a0aY
mab.auunele 3HAYeHU
MPUSOHOMCMPULCCKUX PYHRYUL Y2106,

—  GLINOAHAMbL NEPeEod GeaUYUHbL Y2 U3
Pacuanno epol 6 2padycuyio u 00panito.

B noscedwesnoil Jicuznu u npu uzyueHul Opyux
VuebHbIX npeoMemos.

—  GBINOJAHANTL OCUCMEUS C HUCTOBLIMU
dannuiiu npu pewienu 3a0ay
NPARMUYECKO20 XUPARmepd 1 3a0a4 U3
pasiuuneslx 00aacmett SHanuLl, UCNOIb3VA NP




—  n300pakaTh TOUKAMH Ha
YHCIO0BOH MPAMOIA LeNble U
palHOHAIbHbIE YHCIA;

— H300pakaTh TOUKAMHU HA
YHCIIOBOT NMPSIMOH LeNble
CTEMeHH YHCEeIl, KOPHH
HATYPAIbHOM CTEMEeHH U3
JHCesl, JIorapu(MBI UHCeN B
MPOCTBIX CIYYasiX:

—  BBIMOJHSATE HECJIOWKHbIE
npeodpa3oBaHusl UEIbIX U
ApoOHO-pallMOHATBLHBIX
OYKBEHHBIX BBIPayKEHHI:

—  BBIPpAYKaTh B NPOCTEHIIHX
cllydasiX M3 paBeHCTBa OHY
MepeMeHHYIO Hepes Apyrue;

—  BBIUHCHSTE B MPOCTHIX
crydasix 3HaueHmsi
YHCIOBBIX M OYKBEHHBIX
BBbIPQKEHW I, OCYLLECTBIsAS
HEOOXOIMMbIE MOACTAHOBKH
H npeodpa3zoBaHus;

—  M300paxkaTh CXeMaTHYECKH
VIOJl, BEIMYHHA KOTOPOro
BbIPAJKEHA B rpaaycax;

— OLEHUBATH 3HAKHM CHHYCA,
KOCHHYCA, TAHI'eHCA.
KOTaHreHca KOHKPeTHBIX
YTJIOB.

B noscednesnot aeusni i npu
UzYHeH UL OPYRUX YHeOHbIx
npPedMemaos:

—  BbINONIHATE BBIYHCIICHHS MPH
perieHnn 3aaay
MPakTHYECKOTO XapaKkTepa;

—  BBINONHATH NPaKTHYECKHE
pacyeTbl ¢ HCIOMb30BAHHEM
MpH HEOOXOAUMOCTH
CIPaBOYHbIX MATEPHAIIOB H
BBIMHCIIMTENBHBIX
YCTPOHCTB:

— COOTHOCHTH peajbHble
BEJIMYHHbBL. XaPAKTEPHCTHKN
OOBERTOBR OKPYIRAIOWETO
MHPa C UX KOHKPETHbIMH

neobxodumocmu CNpasoyHble Mamepudaiol i
GblHUCIUmMerIbHblIE YCNPO I:’C'H?G{!,'

OYeHUBAMb, CPAGHUBAMb U UCNOALIOBUNTD npu
peuieHuy NPAakmuiecKux 3a0a4 Yuc106bie 3HAYEHUS
PEANBHBIX GENUHLUH, KOHKPCINHbIE YHCI06bIE
xXaparkmepucninit 06bexmos ORpYarcaiojecoMupd




YHCITOBBIMM 3HAYEHUAMH:
—~  HCI0MAbL30BaTh METO/IbI
OKPYTACHHS, TTPHOHIKEHHS
U MPUKKAKH TPH pPeLleHHH
MpaKTHYECKHX 3a1a4
[OBCEAHEBHON JKU3HH

Ypasnenusn u

— Pewares nuHeHHBIE

—  Pewams PAYUOHATEHBLE, noxazameibHble U

HEPAGEHCING YpAaBHEHHSI U HEPABEHCTBA, no2apupymudeckue ypagueHs U HepaceHcmed,
: KBaJpaTHbIE YPABHEHUS; npocmeiiie uppayUoOHalbHble U

—  peLiaTh jorapupmMuUecKne MPUOHOMEMPUHECKUC YPAGHEHLSA, HePAGCHCMEA U UX
ypaBHeHus Buja log 4 (bx+ cucmemblt;
¢) = d n npocTeiilne — UCNONBL306ANL MEMOObI PEUICHLS YPAGHEH UL
HepaBeHcTBa Braa log o x npueedenie k 610y «APOU3BEOeHUe PAGHO HYIIONUIU
<d: «qacmHoe PAsHo HY110», 3AMEHA NePEMEHHBIX!

—  peliarb NokasaTesibHbe —  UCROABL306AMb MEMOO UHMEPEAL06 uspeuteniis
ypasHenusi. Buaa a™ = d 1epaseHcms;

(rne d MOJKHO TIPEACTABUTL B | —  UCNONB306AMb 2PAPUYECKLL memoo 01

BHIE CTENEHH COCHOBAHHEM NPUBAUICCHHO20 PeteH s YPAGHEH ULl UHEPAGEHCTNE!
a) v npocteiime —  u306padcamo Ha MpuUOHOMempUHeckou
HepaBeHCTBa Buja a* < d OKPYICHOCTIU MHOJICECTNEO PeUIEHUT! NPOCTIETIULLX
(rue o MOJKHO NPEACTABUTH B MPUOHOMEMPUHECKUX YPACHEHUT UHEPUGEHCMS,
BHJIE CTEIICHH C OCHOBAHUEM | —  @bI0AHANb 0MOOP KOPHETl YPAGHEHUI LU peuteHil
ay.. HEPAGCHCIG 6 COOMEEMCmeui ¢ O0NOTHUTNENLHBLMU

—  NPHBOAHTH HECKOJILKO YETOGUAMU U O2PUHUHCHLUSMU.

NpHMEPOB KOpHE#
npocTeiiero . : =
B no6cedHegHou JCU3H U NPU USYHEHUL OPYeUX YHEOHbIX
TpH I"OHOMGTpH‘-{eChTOFO npedyemos:
ypaBHEeHUs BHIA: SIN X = 4,
cosy=a tgx=a clgx=a, |— COCMAGISMb U PEULANY YPUGHEHU, CUCTNEMbI
e ¢ — TabnuuHOE 3HAYEHUE VpasHen Uil U HePaAGeHCmad npit peuten 3aoday
COOTBETCTRYOMIEH Opyeux yuebublx npeoMenos: |
PHIOHOMETPUUECKO ~  UCNONb306ANb YPUCHEHUS U !-:‘BpﬂSEHC.'f?GG ona
by IR, NOCMPOeHUS U UCCEO0BUHUSL POCMEUULUX
MAMEMAMuyeckux MoOe1etl PeaibHbIX CUmMYayutl i
NPURIAOHBIX 3A0aH,!

B noscednesnol Jcusni i npu —  YMemb unmepnpemupo6ant noTyHeH bl npu
usyHeHu Opyeux pentenuu YpagHeHUs, HepageHCmed Uit CUcmebl
npeoyenos: pe3VILmam, OyeHuednb e2o npasoonodode 6

KOHMeKene 3a0anHHO PealbHO cumyayui wiu

ol e i e NPURIAOHOT 3a0a4L
ypaBHEeHHs M CHCTEMbI
ypaBHEHHI MPH PELICHHUN
HECMOYIKHBIX MPAKTHYCCKHUX
3anad

Dynruyuu —  Onepuposath Ha 6a30BOM | — Onepupo6ams NOHAMUAMU. 3ACUCUMOCITb GENLHLH,

YPOBHE MOHATUAMH:
3aBUCHMOCTb BEJIMYHH,
qyHKLMS, apryMeHTH
3HaueHue PyHKIUH,

hyuKyUA, apayMeHim U 3HaYeHue yuryuu, obracme
onpedenenus U MHOJICECEO SHAYeH U yuryuu, papux
3GEUCUMOCTIY, 2PAPUR PYHKYUU, HYAU PYHRYUL,
NPOMEJICYMKLU 3HARONOCIMOANCIMGA, so3pacmarie na




o0nacTh onpeaeneHus U
MHOXKECTBO 3HaYEeHUH
(yHKurH. rpaduk
3aBHCUMOCTH, rpauk
(PYHKUMK. HYTH
(DYHKLHH. TIPOMEIKYTKH
3HAKOTMIOCTOSHCTRA,
BO3pacTaHue Ha
HHCIIOBOM NPOMEKYTKE,
yOBIBaHHE HA YMCIIOBOM
MPOMEIKYTKE.,
HaubosbuIee 1
HauMEeHbLLIee 3HaUYeHHE
QYHKLHH HA YHCTOBOM
MPOMEKYTKE.

nepuoyeckas pyHKus,

nepHo.L:
onepuposars Ha Da30BOM
YPOBHE MOHATHIMM:
npsmas 1 oGparHast
MPONOPLHOHATLHOCTE
NHHEelHAas. KBaapaTHYHasd,
norapupmuueckas u
nokasartesibHas GpyHKIHH,
TPUTOHOMETPHYUECKHE
(QYHKUMH;

pacno3HaBath rpaduxu
MEMEHTAPHBIX (PYHKLUMH:
npsMoit 1 00paTHO
MPONOPLUHOHATIBHOCTH,
NHHEHHOI,
KBaJpaTHYHOI.
Jorapu(pMHUECKON 1
nokazarenbHOH QyHKIMH,
TPUTOHOMETPHUECKHX
(GyHKUMI;

COOTHOCHTB rpayuKu
3NEMEHTAPHBIX (DYHKLIHH:
npsMoil 1 00paTHOI
NPONOPLUHOHATIBHOCTH,
NuHelHOo,
KBaIpaTHYHOM.
norapu(pmuueckol u
noxasareabHo (pyHKUMA.
TPHTOHOMETPHUYECKHX
(pyHKUMHA chopmynamMi,
KOTOPbIMH OHH 3a1aHbl;

YUCNO0BOM NPOMECYIIKE, YObIGAHUE HA YUCTOBOM
APOMEACYNIKe, HaudoAbUIiee U HAUMEHbLUEE 3HAYCHLIE
QYHRYUU HA HUCTOGOM NPOMEICYINKE, NEPUOOUHECKAs]
Qyuryus, nepuod, Yemnas u Heuemnas QYHKyUL;

= ONepupocant NOHAMULMU. NPAMAAL U 00PamHas
NPONOPYUOHATLHOCTL, NUHCIHAS, KEAOPUIMUYHASL,
.'?Oc_’(f'flul‘(/;‘.'l-ﬂu“i’(’.’C'I\'{Iﬂ W ROKAazameilbHas (/)_}"H-"\'Iﬁ-’b'.
MPULOHOMEMPUHCCKUE PVHRYUU,

= 0npeoensms HAYCHUE PYHKIUL NO 3HAYCHUIO
apayMeHmad npu pasiuiHbIX cnocooax 3a0anis GyHKyLL;

- Ccmpoums epagpurl U3VHEHHbIX PYHKYLULL,

—  ORUCKLIGAMb NO 2PADURY U 6 NPOCINEULULUX CLYHUAX NO
Gopayne nosedenue u cEOUCMBEA VUKL, HAXOOUNb NO
epapury yuryun HaudoIbUIE U HAUMEHbULLUE
HAYeHUSL,

—  CMpoumb ICKU3 epaura VHKUL, YOOBICMEOPAION el
NPUGCOCHHOMY HADOPY YCI06ULL (RPOMENCYNIKU
sO3pACMAHUA/YOBIGANH S, 3HAYCHIE DVHKYUL 6 3A0AHHOL
MOYKE, MOYKU IKCMPEMYMOG, ACUMAMOMbI, HVAU
Gyuryuu 1 m.o.),

—  pewiaims YPAaGHe A, NPOCMetuiie CucmeiMol YypacHeH i,
UCROAL3YA CEOUCMBA (DYHKYULL U UX 2PAPUKROG.

B nosceonesnoi ycuznu u npu usyuenu Opyeux yueonsix
1nPeoemos:

—  Onpeoenans No ePAPUKAM U UCNONL306AINb OIS PeULCHLS
IPURAAOHBIX 300a4 CEOUCNEA PEIbHBIX NPOYECCos U
3AGUCUMOCTHEU (HAUDOILULILE U HAUMEHBULLE ZHAHCHLSL,
APOMENCYNIKU GO3PACMIAHUS U YObIGAHUS (DYHKYLIL,
HPOMEACYMKLU 3HARONOCMOSHCME, ACUMIMOMbL, NEPLOO
um.n.);

—  UHIMePHPemupo6ans c60LUCMEA 6 KOHMeKcme
KOHKPEMHOLU NPAKMUYeCcKoll CUmyayuil,

— onpedensms no epapuram npocmeiiiuie
XAPArmepucmuxy nepuoouUecKux npoyeccos 6
DUON0RUU, IKOHOMUKE, MVIbIKE, PAOUOCGA3U U OP.
(avmnaumyoda, nepuoo um.n.)




—  HaxoAMTh 110 rpaduky

NpubAHIKEHHO 3HAYEHUS
(PYHKUHM B 3aJaHHBIX
TOYKaX:

—  OMpeiessTh Mo rpaduKy

CBOMCTBA (PYHKIIHH
(HYJIH, MPOMEKYTKH
3HAKOIOCTOSHCTRA,
MTPOMEIKYTKH
MOHOTOHHOCTH,
HandonbLIMe 1
HalMeHbLINEe 3HAYEeHH U
T.I.);

—  CTPOMTBL ICKH3 rpaduka

(QyHKUHH,
YIOBJIETBOPSIIOLLEH
[IPUBEJIECHHOMY Habopy
YCIOBHUH ([TPOMEIKYTKH
BO3pacTaHus / yOoiBaHus,
3HauUeHue (PYHKIHH B
3aaHHOH TOYKE, TOUKH
IKCTPEMYMOB HT.IT.).

B noecediesnoit aeusni u
P Us3yHenut (jf)j-‘{’i‘-!_\'
.’?{Jt’(j.lf{-.'”'.’()()’.'

— ompenensiTh no rpadukam

CBOMCTBA peabHbIX
MpoLECCOB K
3aBHCHUMOCTEH
(HaudonbLIHe H
HAaMMEHBLIIHE 3HAUYeHHS,
MPOMENKYTKH
BO3pacTaHus U yObIBaHHUSI,
MPOMEKYTKH
3HAKOMOCTOSHCTBA W
T

—~  MHTEPHPETHPOBATH
CROMCTRA B KOHTEKCTE
KOHKPETHOT

MPakTHYeCKOH CUTYyaluH

nemenmeoi
Manmemantu
4eCcK020
AHA30

— Onepuposath Ha 6az0BOM
YPOBHE MOHATHAMMH:
npousBoHas GpyHKIHE B
TOUKE, KacaTe/lbHas K
rpauKyPyHKIHH.

Onepupoeams ROHAMUAMIL NPOU3GOOHAS PYHKILUL 6
mMoYKe, KacamebHas K 2papuy Qyuryuu, npouseooHds
Gyuryuu,

BLIYUCAANT NPOUGOOHYIO OOHOUACHU, MHO20HCH,
KEAOPAMHO20 KOPHSL, NPOU3EOOHYIO CYMMbl (PYHKIULL




Mpou3BoAHas (PYHKLHH]

—  ONpenesTh 3HaYeHue
MPOM3BOAHON (PYHKIHMH B
TOUKE M0 H300paKEHH IO
KacaTtebHOI K rpaduky,
NMPOBEAEHHOMH B 3TOMH
TOUKE:

—  peLlaTh HECTIOKHbIE
3a/1a41 Ha PUMEHEHHE
CBSI3U MY
MTPOMEIKYTKAMH
MOHOTOHHOCTH U
TOYKAMH IKCTPEMYyMa
(QyHKUHH, C OTHOH
CTOPOHbLI. H
[POMEIKYTKAMH
3HAKOTIOCTOSIHCTBA U
HYJSMH TPOU3BOAHOH
3TOl PYRKUHHA —C
JPYTOii.

B noccednesnol scuznil u
npU UZVHEHUL OPY2UX
npeodaemos:

—  [OIB3YsCh rpaduKaMu,
CpaBHHBATb CKOPOCTH
BO3pacTaHus (pocra,
MOBBILIEHHS. YBETHYCHHS
M T.M.) HIH CKOPOCTH
vObIBaHUS (MageHus.
CHHIKEHH S, YMEHbLIEHHS
M T.M.) BEJTUYUH B
peanbHbBIX IPOLeccaN:

—  COOTHOCHTH rpapukH
peanbHBIX [POLIECCOB H
3aBHCHUMOCTEH € HX
OTIUCAHHSAMH,
BKITIOHAIOLIUMH
XapakTepHCTHKH
CKOPOCTH M3MEHEHHS
(OBICTPBIH POCT. NIIaBHOE
MOHWKEHME HT.IL.);

—  HCMONbL30BaTh rpauku
peasbHBIX MMPOLECCoB s
PELICTIFA HCCIIOIKIBIX
MPHKIQAHBIX 3a1a4, B TOM
yuce onpeenss no

—  GLIYUCSNL NPOUIGOOHBLE SNEMEHMAPHBIX (QYHKYUL U UX
KOMOUHAUULL, UCHOAb3YA CHPACOYHbIE MAMEPUATBL!

— ucecredoBanv 6 NPOCMELUUX CIY4aax QYHKYUU HA
MOHOMOHHOCINb, HAXOOUMb HAUOOIbULLE U HAUMEHbBULLUC
sHauenus QYHKYULL, Cmpoums epagurtt MHO2041CHOB U
APOCMELUUX PAYUOHATLHBLY YHKYUL € UCTIONb30BUHUCM

annapamda MAameMamiieckoe0 aHalisa.

B noecedneanotl JCusHu u NP U3YHeHUU OPY2UX Y4eOHbIX
npeoMemos:

—  pewiams npukIadnble 3adaqu u3 6uon0zul, PUIUKL,
XUMUU, IKOHOMUKLU U OPY2UX NPEOMENOE, CEA3UHHbIE C
UCCTeO0BAHUEM XAPARIMEPUCIUR PENbHbIX NPOYECCOE,
HAXOJICOCHUEM HAUBOTGUILX U HAUMEHBUUX 3HAYeHUL,
CROPOCIY U YCKOPEHUS UNLA.,

—  UHMepnpemuposnb NOAYUEHHbIE Pe3VAbManbl




rpafuKy cKOpocTh X01a
[IpoLecca

Cmamucmu
Ka u neopun
GEPOARIHOC
meit, 102HKaA
i

— Onepuposats Ha 6a30BOM
YPOBHE OCHOBHBIMH
OIMHCATENBEHBIMH
XapaKTepUCTHKAMH
HYHCTIOBOTO [-IEIGO]JB.Z

Hxtemob npedcmasneniie 0 OUCKPEMHbIX U HeNnpepblGHbLX
CAYHAUHBIX GEAULUNAX U PACHPEOCTeHUSX, O
He3AGUCUMOCIIN CAYHAUHBIX GENUYUH,

uMens nPeoCcmasieHue 0 MAmeMamui4ecKoM 0JACUOUHUL
u ducnepcull CAYUAiNGBIX GeNUNUN;

KOMOUHamo UMems nPeocmaaienue 0 HOPMaIbHOM PAcnpeoeiteH il
PUra CPRIHSS NPUAMEPAX HOPAAIbHO PACNPEOCTCHHBIX CTYYALIHbIX
apumeTHyeckoe, GentyLn
Meanana, napbonpiuee 1 NOHUMANTB CYIMBb 3AKONA DOILUIIX YUCET U 6b100POYHO20
HauMeHbIlee 3HAYCHUS; Memooa usMepens Geposmuocmell,
— onepHMpoBaTk Ha Ha30BOM uMems npedcmagienie 00 YCioGHOoL 6epPoaMHOCHIL U O
VPOBHE MOHSATHIMH: NOJHOU GEPOSMHOCINU, NPUMEHANb UX 6 PEULCHUU 3A0dY
HacToTa 1 BEpoATHOCTb UMENb NPEOCMABCICHUE O GUNCHBIX YUCTITHBIX GUOUX
COOBITHS, ClyHaiHbIH pacnpeoeneniil u NPUMENHAMb UX 6 peuteHit 3a0ay,
BBIOOP, OTIBITHI C uMemsb PeoCcmagienue 0 KOpPeisyul C1yHaunblx
PaBHOBO3MOIKHBIMHU GENUYUH, O AUHEUHOU Pe2pPecClil.
INEMEHTAPHBIMH
COOBITHAMM; : :
B nosceonesnoll Jcuzni u npu uzyHenu Opyeux npeomMenoes.
—  BbIUNCIIATH BEPOSATHOCTH
cOOBITHI HA OCHOBE GLIYUCAND UIU OYEHUBANb GEPOSIHOCINU COObLMLUILI 6
NoJicueTa uMcnia HCX0A0B. PEAIbHOL HCUSHU,
BLIOUPAIML NOOX0JANUE MeMOObl NPEOCMABAeHUS U
. 0Opabomiu OaHHbIX;
B noccednesnon ocusnu u
R {?-’.HL’H?E} p{eummb HECTOMUCHBLE 3UOAYU HU NPUMEHENUC
.- . t?ij.*if\‘{}.’f(-' Uf).-’fbuﬂ.e‘.‘: yicen 6 CoyLoa0lUl, cn_?paxrmc.';-um,
30pasooxpanenu, obecnevenu beonacHocmi
—  OLIHMBATH U CPABHUBATD HACENCHUS 6 HPE3GLIYALHBIX CUMYAYUAX
B MPOCTHIX Clydasx
BEPOSITHOCTH COOBITHH B
peanbHOH KH3HHU;
— UMTATb, COMOCTABATE,
CpaBHHBATD.
MHTEPIPETHPORATE B
MPOCTHIX CAYHAIX
peanbHble JaHHble.
MPeACTABIIEHHbIE B BHE
Tabnui, auarpaMm,
rpadQuKoB
Texcmosvie | — Pewath HEC/IOKHbBIE Pewams 3a0ayqu paznbix munoe, 6 mom qucie aoayil
3adauu NOBLIUWEHHOT MPYOHOCMIL,

TEKCTOBLIE 3a1a4H
pPa3HbLIX THIIOB,

= dHaJIH3HPOBaTh YCIOBHE

3a1ayu, npu
HEOOXO0AMMOCTH CTPOHUTH
JUlsl €€ perueHus
MATEMUATHHECKY IO
MOJIEIIb;

~  MOHMMAaTLH

GuIOUPAIML ONMUMATLHBIL METO0 PEULeHUs 3a0aYl,
paccyampueds pasiiitble Memoonl i

CMpounmes MOO€lb peens 3a0ayi, nposoounb
OOKRaA3aMeNbHBIC PACCYICOCHUA,

peutams 3a0ayi, mpeoyiowue nepedopa 6apuannog,
npaeepnNi ye. 106U, Gl 60‘.’_?6’ UNMUMATBHOCG PEIVAHMAn,
AHATUIUPOCANTL U UHIMePpnpemupoeanis pe3yibindinibt ¢
KOHMEKCme yeioeust 3(:'(:)(!'1'1{‘ szﬁupamb }JE’EEIG!—!H}L ne




HCTI0JIL30BATh A5
pelIeHts 3a1aun
nH(opMaIuo,
Mpe/CTaBAeHHYIO B BHJIE
TEKCTOBOH U CHMBOJILHOM
3aMMucH. cxeM, Tabmuil,
auarpamm. rpagukos.
PHCYHKOB:

JefcTBOBRATE 110
ANTOPUTMY,
coaepiKaliemMycs B
YCIOBHH 3a7auu;
MCMOMB30BATh
JOrHYECKHE PACCYICIEHHS
MPH PELLICHHH 3aTa4M;
padoTaTk ¢ H3OBLITOYHBIMH
YCTIOBHSIMH, BLIOHpast U3
Bceil nHQopmannu.
JaHHbIE, HEOOXOAUMBIE
JUTS peLeHHUs 3a0a4H;
OCYLLIECTBIATh
HeC/10KHbLH nepebop
BO3MOWKHLIX PELIeHHIH,
BbIOMpas M3 HUX
OTITUMAILHOE 110
KPUTEPHSIM,
chopmMyTHpPOBAHHBIM B
YCIOBHH:
aHAIM3HPOBATH U
HHTEPNPETHPOBATH
MOJIYUEHHbIE PELLIEHMS B
KOHTEKCTE YCIOBHS
3afavn. BbIOHpaTh
peLeHms. He
POTUBOpEYaLLIne
KOHTEKCTY,

pelaTh 3a1aumM Ha pacyeT
CTOMMOCTH MOKYTIOK.
YCIYT, MNOe340K H T.M.;
pelaTh HeCI0KHbIE
3a/1a4M, CBA3aHHBIE C
JI0JIEBBIM YYaCTHEM BO
BrafzeHun QUPMOH.
MPearnpusiTHEM,
HEABHIKMMOCTEIO!
peLIaTh 3a1a4u Ha
MPOCTHIE MPOLEHTHI
(CHCTEMBI CKHIO0K.
KOMHMCCHH) 1 HA
BLIUHCIIEHHE CIIOMHBIX
NPOLEHTOB B Pa3IMYHBIX
CXEeMax BKJIaIOB,

npomueopedaifie KOHMercny,

= nepecooums npu peuteHuu 3a0ayi uHpopMayuio u3
00HOTI (YOPALBL 6 OPY2VIO, UCROIL3YS NPU HEOBXOOUMOCTI
cxenbl, madnuysl, epagpuit, OuaepamMbl;

B noecednesnot Jcusnu u npu uzvuenuu Opyeux npeomenos;

= peuttms NPAKmu4ecKue 3a0aqil i 3a0aqi us opyeux
npeomemoes




KPEeAUTOB U HUIIOTEK;

— pelars npakTHyecKue
3ajauu, Tpedyrouiue
HCIOJI30BAHUS
OTPHLUATENBHBIX YHCE:
Ha onpejenexue
TeMrepaTypbl. Ha
ONpeeeHHe TOJIOKEeHHs
Ha BpeMeHHOH ocH (110
Hawel Ipbl U rocne), Ha
JBHIKEHHE JIeHEIKHBIX
CpencTn
(npuxon/pacxon). Ha
onpenesneHue
r1yOUHBI/BBICOTBI HT.II.;

— HCNOJB30BATH MOHATHE

mMacuiTada nis
HAXONKIAEHUS PAcCTOAH MM
M IUITMH Ha KapTax,
rJiaHax MeCTHOCTH.
niaHax rnoMeLieHHil,
BbIKPOHKax. rpu pabore
Ha KOMIBIOTEPE M T.I1.

B noeceoneanoi dcusnil i
npu u3YYenul OpYeuUx
npeoMenos:

— pElaTb HECIIOMKHBIE

NPaKTHHYCCKKUE 3a0a49H,
BO3ZHHKAKOLIHE B
CHTYaLHAX MMOBCEAHEBHOM
HKH3HH

Teomempusn

—  OnepupoBaTrh Ha 0a30BOM

YPOBHE MOHATHIMH:
TOUKE, NpsmMas.
MI0CKOCTL B
NpOCTPAHCTRE,
napanienbHOCTb U
MEPNEeHANKYIISIPHOCTD
MPAMBIX H TI0CKOCTEH!

— pacrnosHaBaTb OCHOBHbIE

BHIbI MHOTOTPAHHHKORB
(mpusma, mupamMuia,
[PSAMOYTONbHBITH
napanienenumnes, kyo):

—  u300paxarb

HayHaemnie GUrypnLr o1
PYKH M C IPpHMEHEHHEM
MpOCTLIX

HEPTERHBIN

Onepuposams ROHAMUSAMU. MOYKA, NPSMAsL, RIOCKOCTb
6 npocmparcmee, NApaiIeIbHoCmb U
I’."Gp.’?(ﬂfdU.’\"'I»'.-ri.?i‘.')."'l()('.’??b .’?]_DL'I-.’I)LT 12 I?A':'UCKOC.’??BI‘I,'
npUMensmes 018 peuterus 3a0ay 2e0Mempuyecrie
Gharmel, ecau yei06us nPUMEHCHUSA 3A0aHbl 6 ACHOU
gopue;

pewanv 3a0ay Ha HAXOACOCHUE 2e0MEMPUYCCKUX
GEAUHUH MO 0OPA3YAM LI A12OPUMMAM,;

oenams (GbIHOCHbBIC) NIOCKUC YePMeNCU U3 PUCYHKOE
0OBEMHBIX hu2yp, 6 MOM HUCKe PUCOBANb GUO CEEPXY,
COOKY, CmMpoums CeYeHUs MHO20ZPANHUKOG,

U3GACKAMb, UHMEPNPETUPOSaAMb U NPeodpa306bI6any
UHEPOPMAYLUIO 0 2e0MEMPULHECKUX (PULYPAX,
1nPeocmaGIeHHYIO Hd HePIMeCax,

R UMEHMANTD JeoMeEnpiYecKue Q’JU.‘\'HN}I it pPeterit
3a0a4, 8 MOM HUCIE NPEONOAUAIOUUX HECKOIbKO U0




HHCTPYMEHTOBRB;, PeUICHLA,

— Jenatb (BBIHOCHBIE) —  ONUCLIBAMb G3UUNHOE PACHOIOICEHUE NPSMBIX U
MIOCKHE YEPTEIKU U3 NAOCKOCmel 8 NPOCmMpancmee;
PUCYHKOB MPOCTHIX = popyyauposams ceoticmea u npuzHary gueyp;
0OBEMHBIN (pUTyp: BiI —  QORU3BIBAIMb 2COMCMPULECKUE YIMGEPIHCOCHLSL!
CBEpXY. COOKY. CHH3Y! —  Guadems CManoapmHoll Kiaccugurayuen

— M3BIeKaTk HH(OpMALHIO NPOCMPANCIMGEHHLIX QuUYpP (MUPAMUIbLL, NPUMbL,
0 MPOCTPAHCTBEHHBIX napanaenenunedwt);
TCOMETPHHECKHUX —  Hax00ums 00veAlbl U NIOWAOU HOBEPXHOCMET
(purypax. 2COMeMpPUYeCKUX mei ¢ nPUMeHeHueM Qopmyn;
[TPEACTAaBICHHYIO Ha = GBIMUCAANb PACCMOANUA U YIbl 6 NPOCIPAHCIIGE.

4epTekax M pUCYHKax;

— TIPHMEHSTL TEOPEMY

Tudaropa npi B noscednesnott sicuznu u npu uzyueHu Opyaux npeoMemos:
: a -

BBIMHCIICHIN SMEMEHTOB | —  ycnonb306ams c8OUCIBA 2e0MEMPULECKUX ueyp 018
CTEPEOMETPHYECKHX pelenis 3a0a4 nPakmuiecKo2o xapakmepad U 3a0ay 3
uryp: Opyeux obnacmett 3Hanuil

—  HaxXo0auTb 00bEMBI U
MA0LALH [TOBEPXHOCTEN
MPOCTEHLIHMX
MHOrOrpaHHHKOB ¢
npumMeHeHueMdopmyIr;

— pacrno3HaBaTh OCHOBHBIE
BUbI TNl BpaLlleHHsl
(KoHyc. unnunap. cdepa
W Lap):

— HaxoaHTb 00beMbI i
JIOLLAM NOBEPXHOCTEH
NpOCTEHILNX
MHOTOrPaHHUKOB U TeJl
BpALLEHHS ¢
npuUMeHeHHEM (popMyIL.

B noécedmnesnotl acusmnu u
AP U3VHEHLUN OPYRUX
npeoenos.

—  COOTHOCHTBL a0CTpaKTHBIE
reoMeTpHYECKHE MOHATHS
1 (DaKTbl C peanbHbIMH
MKM3HEHHBIMH 00bEKTaM1
M CHTYaLMSIMH:

—  MCTONL30BaTh CBOHCTBA
MPOCTPAHCTBEHHBIX
reomeTpudeckux Guryp
11 PeLleHHs THITOBBIX
2anau r[P‘:'IICTMLIECKOrO
COJICPIKAHMS:

—  COOTHOCHTb MJIOLLAAH




IIOBEPXHOCTEH Te
OJIMHAaKOBOH (pOPMBI
pasnHYHOro pasMepa.
COOTHOCHTH 00BEMBI
COCYJIOB OJIHHAKOBOH
(hopMBI PA3TUYHOTO
pasmepa:

OLEeHNBaTL POPMY
MPaBHILHOIO
MHOTOrpaHHMKa rocie
CMHIOB. CPE30B U T.II.
(onpeaenaTb KONHYECTBO
BepHIKUH, pedep u rpaxei
MOJY4YEHHBIX
MHOIOIPaHHHKOB)

Bermopot u

Omnepupoeats Ha 6a30BOM

()Hepi-.’p()(fa.‘ﬂb ROMHAMUAMU 08?\'{!}7.’1?08&’. KOOdeHﬂN?b.’. G

Koopoutam YPOBHE MOHATHEM npocmpancmee, 6eknop, Mooyib 6eKMoOpd, PaceHcneo
bl 8 JI€KapTOBbl KOOPAMHATHI B BERIMOPOG, KOOPOUNHANLL BEKMOPA, Y20l MENCOY
npocmpanc MPOCTPAHCTRE: GEKMOPAML, CKAISPHOE NPOUICEOCHLE GEKMOPOG,
mee HANOJMTL KOOPAHHATBI KOJIUHEAPHBIC GERINOPLL;
BePLINH KyOa H HAXO0OUMb PACCMOAHUE MEAHCOY OBYMSA MOUKAMU, CYMMY
MPSIMOYTONBHOTO GCKMOPOEB U NPOUIELOCHIUE GEKIMOPA HA YUCTO, V2O
napaseernune/ia MedACOY BeKmMopamil, CKAIAPHOe NPoU3cedeHe,
PACKAAOBIEANb GERNOP RO OGVM HEKOMLIUHEAPHBIM
Gexmopa;
340a6aNL NIOCKOCIbL YPAGHCHUEM 6 OeKapmoGoLl
cucmeme KoopouHam;,
peutams npocmeniuiie 3a0aylt 66e0eHUeM 6eKMOPHO20
bazuca
Hcemopua — OnuceIBaTH OTAENBHEIE IIpedcmasnams 6x1ao GulOAIOWUXCA MAMEMAMUKOE 6
MaAmemanmux BBIIAIOIIHECS PA36UMIE MAMEMAMURY U UHBIX HAYYHBIX 00aacmen,
u pe3yNbTaThl, MOJYHEHHbIE ROHUMANL PO.tb MameMamuru 6 paseumuu Poccu
B XOJE Pa3sBHUTHS
MaTeMaTHKH KaK HayKH;
- 3HATb PHMEpPEI
MaTEMATHHYECKHX
OTKPBITHIT U UX aBTOPOB B
CBSI3M C OTEYECTBEHHOI 1
BCEMHMPHOM HCTOPHEIL;
— TMOHUMATh POJib
MaTEMaTHKH B Pa3BHTHH
Poccuu
Memoour —  TIpUMEHSITH U3BECTHBIE Henons306ams 0cHOBHbIE MeMOObl QOKA3AMENbCME,
Mamemamur METO/bI MPH PeIIeHHH npoeooUNb OOKA3AMENLCMGO U GbINOJHANb
u

CTaHAAPTHLIX
MaTeMaTHYeCKHX 3aaad;
3ameqaTh U
XapaKTepu30BaTh
MaTeMaTHUYECKHE
3aKOHOMEPHOCTH B
OKpyKaloLei
JeHCTBHTEILHOCTH;
MPHBOANTE MPHMEPBI
MaTeMaTHYECKHX
3aKOHOMEPHOCTEH B

ONPOGEPICCHUE,
NPUMEHAINb OCHOBHBIE MEMOObL PCULeHLS.
MAmMeMamu4eckux 3a0a4,

HU OCHOGE MAMEMAmuUYeCrUX 3aK0OHOMepPHOCmell 6
npupooe Xapaxmepuso6ams KpAacomy U CO6ePUIeHCMEO
OKPYICAION{C20 MUPC U NPOUZEEOCHUL UCKYCCME,
APUMEHSINb NPOCMENULUE NPOSPUMMHBIE Cpedcmed i
ANCKMPOHHO-KOMMYHUKAYLUOHHBIE CUCEMbL NPU
PELEeHUL MAMEMAMUYeCrUX 3a0ay




MpHPOJE, B TOM YHCIIE
XapakTepHU3yIOLIHX
KpacoTy M COBEPLIEHCTBO
OKPYIKarOLLEero Mupa 1
NpoM3BeIeHH
HCKYCCTBA




Conepxanne yuednoro npenvera «MaremaTnka: aareépa n Hayajja MATeMATHYECKOr0 AaHAIN3A,
reoMeTpus»

Auaredpa u Haua1a aHAaH3A

[losTopenue. Perienue 3agay ¢ MCNONb30BAHHEM CBOHCTB 4MCEN M CHCTEM CUHCICHHA.
HENHMOCTH, [fONeill M uvacTeld, NPOLEHTOB. MOﬂ,y.Tlt‘:ﬁ yucen. PelueHde 3amad ¢ HCMHOJL30BAHHMEM
CBOHMCTB CTeneHe U KOpHeil, MHOrO4IEHOB, MpeoOpa3oBaHuil MHOIOUIEHOB H APOGHO-paALlHOHATBHBIX
BhIpaiKeHMH.

Pewienue 3ana4 ¢ MCNONb30BAHUEM IpasyCHOH Mepsl yria. Moylib UKciia U €ro CBOHCTBA.

Pemrenue 3a1a4y Ha OBHIKEHHE M COBMECTHYHD paGOT}/ C I[MOMOIIBH JIMHEHHBIX U KBagpaTHbIX
)r‘paBHeHl-lﬁ U ux cucreMm. Pemenue 3ala4d C NOMOUIBHO YHCIIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTRB C
OIHOH NEpeMEHHOI., C IPUMEHEHHEM H300paykeHHs YHUCIIOBBIX IIPOMEKYTKOB.

Pewlenye 3ana4 ¢ HCMONB30BAHUEM YMCIOBBIX (QyHKIMH H ux rpadukos. Mcnosb3o0BaHie CBOICTB

1 rpa)uKOB NMHEHHBIX 1 KBaAPaTHUHBIX (YHKIHH, 00paTHOM NPONOPLHOHANIEHOCTH U (PYHKLIHH
yO \f\ . I'pachiueckoe pererie ypaBHeHHH U HEPABEHCTB.

Crenenp ¢ AeHCTBUTENbHBIM [10Ka3aTesieM, CBOHCTBa crermeHu. [lpocreiiline MoKasaTelbHbie
ypaBHeHus 1 HepaseHcTa. [lokasatensHas (yHKUMS U ee CBOHCTBA U rpadHK.

Jlorapudm uncna. cpoiictea norapudma. [ecsatuunbiii norapupm. Ywucno e. Hartypanbueiii
norapudm. ITlpeobpazosanue norapudmuueckux BolpaxeHui. Jlorapumuueckue ypaBHEHHS W
HepaseHcTBa. Jlorapudmuveckas GpyHxius 1 ee cBoicTBa U rpaduk.

CrenenHas (yHKuMs 1 ee cBoicTBa U rpaduk. MppaunoHaibHble YpaBHEHMS.

MeTton uHTEpBaNOB [71s1 pellieH s HEPABEHCTB.

[Tpeobpazoranus rpadukor QyHKUKE: CABHI BIOML KOOPAMHATHBIX OCEH, paCTSDKEHHE H CHKATHE.
OTPaKEHHE OTHOCHTENBLHO KOOPAMHATHBIX ocell. ['paduueckue MeTOAB! peLIeHHs YpaBHEHUI WU
HepaBeHCTB. PelieHre ypaBHeHHH 1 HEPABEHCTB, COMEPIKALLIMX MEPEMEHHYIO MO/ 3HAKOM MOJIYJIS.

Cucrempl noKazaTesbHbIX, norapu(p)MuIECKHX 1 HppalMOHaIBbHBIX
ypaBHeHui. CuCTeMbl MOKa3aTelbHbIX, JOrapH(PMHIECKUX HEPABEHCTB.

Biaumuo obparuble pyHkuun. ['paduku B3auMHO 00paTHBIX (GyHKIIHHA. Y paBHEHHS, CHCTEMBI
YPaBHEHHI C MapaMeTpoM.

[Tpoussonnas ¢pyuxkumu B Touke. KacarensHas k rpaguky QyHKUHK. ['eoMeTpHYecKuii 1
(pusuueckuii embica npor3BoaAHOM. [TpousBoaHble 3nemMeHTapHbiX GyHK1Mi. [TpaBuia
adepeHipoBaHmsl.

Bropas npousgoaHas. ee reoMeTpryuecKlid U PU3HUECKHI CMBICIT.

[lonstue o HenpepwiBHbIX (QyHKUHAX. ToukM 3KkcTpemyma (MakcUMyma U MHHHMYMA).
Mcenenosarue snemMeHTapHbIX PYHKLUMIE HA TOUKH KCTpeMyMa. HaunOobllee H HAUMEHbIIee 3HAYEHHE ¢
MOMOLLBIO Mpon3BoaHOi. [TocTpoenne rpadukoB (QyHKUMHA ¢ NMOMOLIBK NPOM3BOAHBIX. [Ipumenenue
MPOH3BOAHOH NMPH PELIEHWH 3a1ad.

[leproobpaznas. Ileppoobpazubie anemenTapubIX GyHkunit. [lnomane KpuBONIHHEHHOH Tpaneunu.
Qopmyna Hetorona-Jleiibunua. Onpenenenublii uHTEerpan. Beiuncnenne niuowaneid naockux Guryp u
00BEMOB TEJ BpaULEHHS C TOMOLLLIO HHTErpana.

I'eomerpus

[loBropenne. PeuwieHue 3agady ¢ NpPHMEHEHHEM CBOHCTB (pUryp Ha IIOCKOCTH. 3ajayd Ha
JIOKAQ3aTeNbCTBO M MOCTPOSHUE KOHTPHpHMEPOB. Mcnonb3oBaHue B 3ajadax MPOCTEHIIMX JIOTMYECKHX
npasuil. Pewenue 3ama4 ¢ HCMNOIL30BAHMEM TEOPEM O TPEYroOJbHUKAX. COOTHOLIEHUH B MPAMOYTOJIBHBIX
TpeyronbHHKaxX, (PaKToOB, CBA3@HHBLIX C YETHIPEXYToNbHHKaMM. PelleHuwe 3amad ¢ HCIOIB30BaHHEM
(haKTOB. CBA3AHHBIX C OKPYIKHOCTSIMH. Peliierue 3a1ad Ha W3MEPEeHHs Ha MI0CKOCTH, BBIYMCIEHHE JIHH H
nnowtaneil. Peenue 3anay ¢ noMoLLb0 BEKTOPOB M KOOPAMHAT.

Muororpanuusu. [lapannenenunen. CBoifcTBa NpsiMoyrosibHOro rnapanieinenunena. Teopema
[Tudaropa B npocrpanctee. [lpu3ma w nupamupaa. [lpaBuibHas nupamuja v MpaBUibHAS TPU3MA.
[TpAman nupanuaa. IACMCHTbI TPHU3MbI M [HPAMELIBL.

Tena Bpaluenus: LMAMHAP, KOHYC, cdepa 1 map. OCHOBHBIE CBOHCTBA MPAMOT0 KPyroBoro
LHJIMHPA, TPSIMOTO KPYroBoro konyca. M3obpasienue Ten BpalleHus Ha MIOCKOCTH.

[Ipencrapnenne 00 yceueHHOM KOHYCE, CEuUeHMs KOHyca (mapaijenbHOe OCHOBaHHIO H
APOXOASLIEE HEPE3 BEPLIMHY). CeUeHMS UMAMHApa (napanienbHO W MNEPNEHIAMKYNAPHO OCH), CeYeHHs
wapa. Pa3gepria LHAMHAPA U KOHYCA.



[Tpocreiitune kKOMOMHALIMH MHOTOIPAHHHUKOB M TeJ BpallleHus MeX 1y coboit. Beruucnenne
3JIEMEHTOB MPOCTPAHCTBEHHBIX QUryp (pedpa, AMaroHanu, yrisr).

[Inomans nmoBepxXHOCTH MpaBUIBHON MMpaMuabl W npaMoil npusmsl. [lnowags noBepxHOCTH
MPSIMOrO KPYroBOro LHIMHAPA. NPSIMOro KPYrOBOIO KOHYCa H Liapa.

[TonsTie 00 00beme. OOBEM MUpaMUALI U KOHYCA, TPU3MBL ¥ LHAuHApa. O0beM Lapa.

[logoBuelie Tena B npoctpancTse. COOTHOIIEHHUS MEXy IUIOIAAIME MOBEPXHOCTEH H 0ObeMamu
MoJOOHBIX TE.

JBuxenus B NpocTpaHcTBE: MNapaiielbHbll MEPEHOC, LEHTPalbHA CHMMETPHU, CHMMETPHS
OTHOCHTENBHO MI0CKOCTH, NoBopoT. CBoitcTBa ABMIKeHMI. [TpuMeHeHHe IBHIKEHUI NPU pelIeHHH 3a1a4.

Bektops! 1 koopanHatsl B npocTpancTBe. CymMma BEKTOPOB. YMHOJKEHHE BEKTOPA HA YMCIIO, Yroll
Mexay BekTopamu. KonnuHeapHble M KOMIIAaHapHble BekTOphbl. CkansipHOe MpPOU3BEIEHHE BEKTOPOB.
Teopema © pasnoxeHuH BEKTOpa MO TpeM HEKOMITaHapHbIM BekTOopam. CkamspHoe MpOM3BEIEHHE
BEKTOPOB B KoopaHHatax. [lpumeneHne BEKTOPOB MPH PEUIEHMM 3aJay HAa HAXONIAEHHUE PACCTOSHHIA.
JUTHH, niowanei 1 06bLeMoB.

YpaBHeHHe MJIOCKOCTH B MpOCTpaHCTBe. YpaBHeHHE cepbl B mpocTpaHcTBe. Popmyna s
BBIYMCIICHMS PACCTOSHUS MEIKIY TOUKAMU B POCTPAHCTRE.

BepostHoeTs 1 ctatueruka. Pabora ¢ nanHbiMu

[TosTopeune. Pemenune 3anau Ha TabnuuyHoe U rpaduueckoe MpeacTaBIEHUE TaHHBIX.
Mcnonn3oBaHue CBONCTR 1 XapaKTEPHCTHK YHCIOBBIX HAOOPOB: CPeAHUX, HAUOOMBIIEr0 U HAUMEHBLIETrO
3HaveHus. pasmaxa. aucnepcuu. PenleHue 3amad Ha OMpeNENEeHUE 4acTOThl U BEPOSTHOCTH COOBITHIA.
Briunciienue BeposiTHOCTEI B OMBITAX ¢ PABHOBO3MOIKHBIMHE dIIEMEHTAPHBIMU Ucxomamu. Peinenue 3anay
C MpHMeHeHHeM KomMOuHaTOpuKH. PemieHue 3ajad Ha BBIUMCIEHHME BEPOSTHOCTEH HE3aBHCHMBIX
coObITHIL. npuMeHeHue GopMyJibl ClOKeHHs BeposTHocTeil. PelieHue 3anay ¢ NpUMEHEHMEM Auarpamm
Ditnepa. nepesa sBepositHocTel, popmynsl BepHymim.

YenoBuas BepoaTHOCTb. [IpaBuino ymHoKeHust BeposTHOCTeH. Dopmyna MOMHOM BEPOSITHOCTH.

JluckpeTHble chyuaiiHble BenW4MHBI W pacnpeaeneHus. HezaBucumble ciiydaiiHble BENUYMHBIL.
PacnipenieneHue cymMmMbl H MPOHU3BEAECHNS HE3aBUCHMBIX CITyUalHBIX BETHYHH.

MaremaTnueckoe 0XKHAAHME M AUCTIepcus crnyvaiHol BenuuuHbl. MaremaTuvyeckoe OXKHJaHHE M
JUCTEpcHs  CyMMbl  clyuaiiHblx — BenuuumH. ['eomeTpuueckoe pacnpeneneHue. buHOMHanbHOE
pacnpeeneHue 1 ero cBoiicTea.

HenpepbiBHble cnyualidble BenuuuHbl. [loHSTHE O TNJAOTHOCTH BepoOsSTHOCTH. PaBHOMEpHOE
pacrnpeeneHue.

[ToxaszarensbHoe pacnpeneneHue, ero napameTpsbl.

[Tousitie o HopmanmbHOM pacnpeneneHun. [lapameTpsl HOpMansHOro pacnpeneneHus. [Ipumepsi
CAyHaHBIN BEIMYMH, MOAMHHEHHBIN HOPMATLHOMY 3aKOHY (MOrPeLIHOCTh H3MEPEHMIT, POCT YEN0BEKa).

Hepagenctso YeObimesa. Teopema BbepHymiau. 3akon OonblumX 4vucen. BuiOopouHbiii MeTO.
u3Mepenus BeposTHocTeil. Posb 3aKona DOJBIIMX YHCEN B HayKe, TPUpOoIe HOOLIECTBE.

Kosapuauust asyx crnyuaiineix BenuuuH. [lonsitue o koadduuuente xoppensuuu. CoBMECTHBIE
HaOMIOAEHHS IBYX CITY4ailHbIX BelH4HH. Be160pouHblil K03(pPHLUHEHT KOppeasuuu.



TemaTnueckoe mianuposanue 11 knace
Coaepxanne Obuee KoaunuiecTBo ITpoeKThI
KO.I-BO 4acoB Ha
e KOHTPOJ/IbHbIE,
npaKTHYeCKHe,
naboparopubie
paboThl
AareGpa 1 HAYAJIA MATEMATHYECKOT0 AHAIN3A
[ToBTOpEeHHE 3
['nasa 5. IlpoussonHas 6
['nara 6. CreneHu U KOpHH 17 3
[nasa 7. [okaszatensHas 1 norapudmuueckas | 30 1
(DYHKIIHH.
Hoemopenue 3a xypc 11 kraceca 14
Hmozo 70 4
1'eomerpus )
. [ToTopenue 2
[{nnunap. KOHyc, wwap 16
O6bEMBI TEN 17
| Amozo 35
Hmozo 105 13




KanenpapHo - remaTHueckoe nJaHHPOBaHHE y4eOHOr0 MaTePHAJIA MO NMPeAMETY

«MaremaTHka: anredopa u HaA4YaJIA AHATIH3AY

No Conepikanue yuebHOTO MaTepuana Konuy. JHara
ypoxa YPOKOB
1-4 | IloBropeHue: 3
1. Tpuronomerpuyeckue GpyHKIHH
2. TpuroHomeTpHyecKkHe ypaBHEHHS
3. TlpeoOpazoBaHie TPHTOHOMETPUUECKHX
BbIPAKEH U
ITpoussoanas ( 64) 6
I'naga 1. Crenenn n kopun. CreneHnbie GpyHKIHN 17
5S—06 | IloHsTHe KOpHS n- i cTeneHH U3 AeHCTBUTENILHOrO YHCIa 2
7-8 GyHkumun y = 4/x . ux csoiterea u rpaguku 2
912 | CpoiicTBa KOpHs N- i CTENEHH -
13— 17 | IlpeoOpaszosanue BblpaKeHH i, conepKaliX pajiuKaibl 5
18 Konmpononan padboma Ne | no meame «Kopenv n- it cmenemuy 1
19 Ob00LIeHHE MOHSITHS O MMOKA3ATENE CTEMNEHU 1
20-21 | Crenexuble (YHKLWK, HX CBOHCTBA U rpad Ky 2
['nasa 3. llokasaTrenbnas n gorapugmuyeckast yHKUHH 30
22 - 23 | llokasaresnbHas (pyHKUMs, €€ CBOMCTBA U rpa UK 2
24 — 28 | IloxkazarenbHble ypaBHeHus. [lokasaTtenbHble HEpaBeHCTBA 5
29 Konmpoaenan padoma Ne 2 no meme «llokazamenoHoie 1
VPAGHEHUSL 1l HePUBEHCINGA )
30— 32 | INousitue gorapudma 3
33 — 35 | Jlorapudmuyeckas (pyHKLHMS, €€ CBOHCTBA U rpafuk 3
36 — 38 | CoiicTBa jorapudmoB 3
39 -42 | Jlorapumuueckne ypaBHEHNS 4
43 Konmpoasnas padboma Ne 3 no meme «/ocapughyuveckue 1
VPUAGHEHUA»
44 — 46 | Jlorapumuueckrue HepaBeHCTRA 3
47 — 48 | INepexoa K HOBOMY OCHOBAHHIO Jorapugma 2
49 — 50 | Huddepenunpopanue noxaszatenbHoit u jorapupmMuyecKoi 2
dyHKIH I
51 Konmpo.usnas padboma Ne 4 no mexie «/loeapughaiv» 1
_ llosTopenue 14
89— 90 | Tpuronomerprueckue (yHKLH 2
91 — 92 | TpuroHoMeTpHUeCK1e ypaBHeHH 2
93 - 94 IIpeoOpazoBaHue TPUTOHOMETPHYECKUX BBIPAKCHHUH 2
95 - 96 | Boruucnenue npon3BOAHbIX 2
97 — 98 | Crenenn 1 kopHu. CTeneHHble (YHKIUHH 2




99 - | Toka3zarenbHas u norapudmuyeckas GyHKIHH 2
100
101 Konmponvrasn paboma 3a nepeoe nonyzooue 1
102 | Hmozosaa konmpoavnas padoma 1
Kanenaapuo - reMaTnyeckoe NJaHUPOBaHHE Yy4eOHOr0 MaTepnana 1mo npeamMery
«I'eomeTpus»
Ne [MynkT Copepskanue yyebHoro marepuana Kon-so Hata
ypoka | yueO-HuKa yacoB
1-2 [TorTopenue marepuana 10 knacca 2
I 4. Quaundp, konye, wap (16 vacoe)
~ § 1 Huaundp (3 uaca)
3-5 38-39 | [TonaTue unnunapa. [nowanb NoBEPXHOCTH LMIMHAPA. 3
§ 2 Konye (3 uaca)
6-8 |40-42 [MousThe koHyca. [Tnowans NOBEPXHOCTH KOHYCA. 3
YeeueHHbIH KOHYC.
§ 3 Chepa (9 uacos)
9 43 LLap u cepa. |
10 44 B3anmuoe pacnonoskeHue chepbl U NIOCKOCTH. |
I 45 KacarensHas njiockocTb K cepe. |
12 46 [Mnowans chepe. 1
13 47 Bsanmuoe pacnonosceHue chepbl U NpsSMON. I
15 48 Cdepa. BnucaHHas B UMIAHHAPHUUYECKYHO MOBEPXHOCTD. 1
16 49 Cdpepa, BnucanHas B KOHMYECKYH MOBEPXHOCTD. |
17 50 CedeHus LUMAHHAPHYECKOH NOBEPXHOCTH I
18 51 CeueHHsl KOHHUYECKOW MOBEPXHOCTH 1
19 Koumpansnas paboma Ne 1 «Lunundp, konye, uiap» I
1’15 Odvemnt mea (17 wacos)
§ 1. Odves npanoyeonsnozo naparienenuneoa (2 yaca)
20-21 52-53 MousTre odbema. OObLEM NPSIMOYTOJILHOTO 2
I, napanjenenurena
§ 2. Odvem npamoi npusymo! 4 yuaundpa (3 uaca)
22 54 QObem Npamoil NpramMbl, 1
23 55 O0bem UMIHHAPA. |
24 -25 Pewenue 3agay no teme «O0beMbl NPKU3Mbl W LMIHHAPAY 2
§ 3. O0vem HAKAOHHOU APUML, RUPAMUOL! 1 Konyca (5 uacos)
26 57 O6bEM HAKNOHHOIT MPU3MBbI |
27 58 OObeM NUpaMHbl. |
28 59 Obbem KoHyca |
29-30 Pewenne 3anay no teme «OObEM HAKINOHHON NPU3MBI, 2
nupamMuibl U KOHyca»
§4. Odven wapa u naowads chepuot (5 uacos)
31 60 Obbem wapa |
32 61 QO0bem LWAapoBOro CErMeHTa, WapoBOro ¢os, LapoBoro 1
CeKTopa.
33 62 [nowane cepsl. |
34-35 Pewenue 3anau no teme « Obbem wapa v naowaib 2

clhepol »
Roumpaossias padonia No 2 « O0wbeatst AHocopanHiKos i
MET GPANCHTS Y




