VYMK:

1.

2.

AHHoTanus Kk Padouyeu mporpamme

1o yueOHOMY NpeAMeTy
«MATEMATHUKA»

10 kamace
(0a30BBIi YPOBEHbD)

Pabouasi nporpaMmma cocTaBjieHa HA OCHOBe:
®egepaabHOIo rocyapcTBeHHOro odpasoBaresbHOro crangapra COO
IIpumepHoOii NporpaMMbl cpeiHero 00Iero o0pa3oBaHus 0 MaTeMaTHKe.

[IpunoxkeHue k OCHOBHOI 0Opa3oBarenbHoi mporpamme COO,
yYTBEpKJI€HHOU npuka3zoM Nel68 ot «26» aBrycra 2021r

Konsarun FO.M., M.B. Tkaué€Ba. u ap., «Anredpa 1 Hayajga MaTeMaTUYECKOTO aHaIu3a
10xmacey;

I'eometpusa. 10-11 kmaccel.: yuyeOHMK aisi oOmieoOpa3oBaTeNbHBIX OpraHU3alul :
6a3oBbiii ypoBeHb / JI.C. AtanacsiH, B.®. byry3os, C.b. Konomiies u ap

KonuuectBo yacoB no yueOHoMYy 11aHy: Bcero 170 4yacoB B roji, B HEAEIIO 5 4acoB

. IlianupyemMblie pe3yJbTAaThl OCBOCHUA Y4€OHOI0 MpeaMeTa
«Martemaruka-10»

PabGouass mporpamma yuebHoro mpeamera «Maremaruka-10» oOecreunBaer
JOCTIDKEHHUE CIIENYIONIUX pe3yJIbTaTOB OCBOEHUsS 00pa3oBaTeNbHON MPOTPaMMBbI
cpeaHero oo01ero oopa3oBaHus:

IIpeomemmnuie pe3yabmamol:

ba3oBblil ypoBeHb
«IIpo6s1eMHO-PYHKIMOHAJIbHBIE Pe3YJbTATHD)

Paznen BoeinyCKHMK HAy4YuTCH BbINyCKHHUK IOJIYYHT BO3MOKHOCTH
HAY4YUThCHA
Hean g ucrionp3oBaHus B s pazeumusi MblulIeHUA, UCNONb308AHUS 8
OCBOCHHS IMOBCEIHEBHOM KU3HU U NOBCEOHEBHOU HCUSHU
npeamera o0ecIIeYeHHsI BO3MOXKHOCTH U obecneyerust B03MONCHOCMU YCNEUHO20
YCHENTHOTO MPOI0JKECHHS nPOO0JIdICEeHUsT 00PA30B8AHUS NO




o0Opa3zoBaHus 10
CTEIMATIBLHOCTSIM, HE
CBSI3aHHBIM C TIPUKJIATHBIM
HCIIOJIb30BAHUEM MAaTEMAaTHUKH

CneyuailbHocCmAm, He CA3AHHbIM C
npumadﬂbm UCnoib3osaHuem mamemanuxKu

TpeGoBanus K pe3yJbraTam

Dnemenmot
meopuu
MHOICECme u
Mamemamuue
CKOIlL 102UKU

OnepupoBaTh Ha 6a30BOM
ypoBHe! monsTusamu:
KOHEYHOE MHOKECTBO,
3JIEMEHT MHOXECTBA,
MOJIMHOXKECTBO,
nepeceveHue u
00BbeMHEHHE MHOXKECTB,
YHCJIOBbIE MHOXKECTBA Ha
KOOPAMHATHOW MPSMOU,
OTpE30K, HHTEPBAI;

OTepupoBaTh Ha 6A30BOM
YPOBHE NOHATHIMU:
YTBEPKIEHUE, OTPULIAHHE
YTBEPKACHUS, ICTUHHBIE U
JIO’KHBIE YTBEP)KJICHUS,
MIPUYKHA, CIIEJICTBUE,
YaCTHBIN clTydait o01ero
YTBEPKICHMUS,
KOHTPIIPUMED;

HaXOJUTh MepeceyeHre u
00BEAMHEHHE IBYX
MHOKECTB,
MpeICTaBIEHHBIX
rpaduyuecku Ha YUCIOBOM
MPSIMOW;

CTPOUTH HA YHUCIOBOM NPSIMOM
MOJIMHOKECTBO YUCIIOBOT'O
MHO>K€ECTBA, 3aJIaHHOE
MPOCTEHIITMMH YCIIOBUSIMU;

pacno3HaBaTh JIOKHbBIE
YTBEPXKICHUS, OIIHOKU B

pacCyXJICHUsIX, B TOM
YHUCJIE€ C UCTIOJb30BAaHUEM
KOHTPIIPUMEPOB.

B nosceonesrotl sxcuznu u npu
usy4eHuu opyeux

npeomemos:
— HWCIONB30BaTh  YHCIIOBBIC
MHOXECTBA Ha

— OmnepupoBarb MOHATUSAMM: KOHEYHOE
MHOX€ECTBO, DJIIEMEHT MHOXECTBA,
ITOAMHOKECTBO, repeceyeHue u
o0ObeAMHEeHHE MHOECTB, YHUCJIOBBIE
MHOXXECTBA Ha KOOPAMHATHOM IIPSIMOM,
OTPE30K, WHTEpBAJL, IIOJIYUHTEpBAIL,
MPOMEXKYTOK  C  BBIKOJIOTOM  TOYKOH,

rpadgudeckoe MpeacTaBiICHUE MHOXKECTB Ha
KOOPJAMHATHOM TIJIOCKOCTH;

ONEpUPOBATHh MOHATUAMM: YTBEPXKIACHUE,
OTpPUIIAHWE YTBEpPXKJIEHUS, HUCTHHHbBIE W
JIOXKHbBIE YTBEpKJICHHUS, NpUYHMHA,
CIEJICTBUE, YACTHBIM ciy4yaid  oOuiero
YTBEp:KJI€HUsI, KOHTPIIPUMED;

OpOBEPATh  MPHUHAUIEKHOCTh  HJIEMEHTa
MHOXECTBY;

HaxOJWTh TepeceueHrne U OO0beAUMHEHUE
MHOKECTB, B TOM 4YHCJI€ MNPEACTABICHHBIX
rpadguuecku Ha YKCIOBOW TPSIMONW M Ha
KOOPAMHATHOM MJIOCKOCTH;

MPOBOAUTH JIOKA3aTEIbHBIC PACCYKICHUS
JUTS 000CHOBaHMUS WCTHUHHOCTH
YTBEPKICHUH.

B noBceTHEBHOM KU3HU U IPU U3YYECHUU

JOPYTUX MPEeIMETOB:

UCIIOJI30BAaTh YHCIIOBBIE MHOXECTBA Ha
KOOPJIMHATHOU IIPSIMOM M Ha KOOPAMHATHOU
IUVIOCKOCTH  JUIl  ONKMCAHUS  PEAbHBIX
IIPOLIECCOB U SIBJICHUM;

IIPOBOJIUTH JTOKA3aTEIbHBIC PACCYXKICHUS B
CUTyalUsIX IIOBCEJHEBHOW JKHU3HHU, IIPH
pEeLIeHUN 3a/1a4 U3 IPYTUX IIPEAMETOB

13aec5 " AadJjiee:paClio3HaBaTb KOHKPETHbIE IPHUMeEPbI O6LL[I/IX MOHSITHH 11O XapaKTEePHbIM IPHU3HAKAM,
BbIIIOJIHATD AEﬁCTBHH B COOTBETCTBHHU C ollpeeJIeHUuEeM U HpOCTEﬁLLIPIMPI CBOMCTBaMU HOHHTI/II\/’I,
KOHKPETHU3HNPOBATb IPUMEPAMHU O6IJ_II/Ie IIOHATHA.




KOOPAWHATHON MPSAMOMN I
OIMMCaHMsA peabHBIX
MIPOIIECCOB U SIBJICHMUIA;
MPOBOJUTH JIOTUYECKHUE
pacCyXJI€HHSI B CUTyalHsIX
ITIOBCEITHEBHOM JKU3HU

Yucna u
ebIparceHus

- OnepupoBath Ha 0a30BOM

YPOBHE TIOHITHSIMU: TIEJI0€
YHCII0, ASIMMOCTD YHCEII,
OOBIKHOBEHHAs POOB,
JecsATUYHas 1po0b,
paIMoHaILHOE YHUCIIO,
npUOIMKEHHOE 3HAUCHUE
YHCIIa, 9acTh, T0JI,
OTHOIIICHHE, TTPOIICHT,
MOBBIIIEHNE U TOHMKEHUE
Ha 3aJaHHO€E YHCIIO
MPOIICHTOB, MacIITao;

- onepupoBaTh Ha 6a30BOM

YpOBHE TOHSITHSIMHU:
norapudm uucna,
TPUTOHOMETPHYECKAs
OKPYXHOCTb, TpajlyCcHas
Mepa yriia, BeJIM4uHa yTIia,
3aIaHHOTO TOYKOW Ha
TPUTOHOMETPUYECKON
OKPYKHOCTH, CHHYC,
KOCHHYC, TAHT€HC U
KOTaHT'€HC YTJIOB,
UMEIOIINX MPOU3BOJIBHYIO
BEIIMYHHY;

- BBIIIOJIHATH apupMeTHYECKUe

IEUCTBUS C LIEIBIMHA U
palMOHAIHBIMU YUCIIAMU;

- BBIIIOJIHATH HECJIOXKXHBIC

npeobpa3oBaHuUs YUCITOBBIX
BBIPAKECHU U, COAEPIKALIUX
CTETIEHU YuCcel, TM00 KOPHH
U3 yucel, 1100 orapudmbl
YHCeT;

- CPAaBHUBATH pallMOHAJILHBIC

YHuClIa MEXy COOO0M;

- OCHMBATh U CPAaBHUBATH C

paMoHaIbHBIMUA YHCIAMH
3HAYCHHS LENbIX CTETICHEeH
YHUCel, KOpHEU
HaTypaJbHOM CTENEHU U3
qrce, JorapupMOoB YUCEI
B IIPOCTHIX CIIy4asix;

- I/I306pa)KaTI) TOYKaMH Ha

YUCJIOBOU NPSIMOU LIEIIbIE U

CB0O0OIHO ONIEPUPOBATH MOHATHIMU: 1IEJI0€
YHCIIO, IETUMOCTb YUCEIl, OOBIKHOBEHHAs
IpoOb, AecATUYHas ApoOb, palluOHATBHOE
YHCII0, TPUOINKEHHOE 3HAUEHUE YHUCIIA,
4acTb, 10JIs1, OTHOIIEHHE, TPOLIEHT,
MOBBIILICHUE U TIOHWKEHUE Ha 3aJaHHOE
YHCII0 IPOLEHTOB, MaclTao;

MPUBOJUTH IPUMEPHI UUCEN C 3a/1aHHBIMU
CBOMCTBaMHM JCIMMOCTH;

OIEpUPOBAThH MOHATUSMU: JIOrapuM YucIia,
TPUTOHOMETPUYECKAsT OKPYKHOCTb,
paaraHHas U rpagycHasi Mepa yria,
BEJIMYMHA yTJa, 33JJaHHOT0 TOUYKOW Ha
TPUTOHOMETPUYECKON OKPYKHOCTH, CUHYC,
KOCHUHYC, TAHT'€HC U KOTAHT'€HC YIJIOB,
MMEIOIIUX POU3BOJIbHYIO BEIMYUHY, YU CIIA
EUT;

BBINOJIHATH apu(MeTHIecKue qecTBUs,
coueTasi yCTHbIE U MUCbMEHHbIE IPUEMBI,
OPUMEHSISI P HEOOXOIUMOCTH
BBIYHCIIUTENIBHBIE YCTPONUCTBA;

HAXOJUTh 3HAYEHUS KOPHS HAaTypaJbHOU
CTEMEeHH, CTENIEHHU C palliOHAIbHBIM
nokasaresem, jJjorapudma, UCIoyb3ys Ipu
HEOO0XOIMMOCTH BBIUUCIIUTENbHbIE
YCTPOWCTBA;

II0JIb30BATHCS OLIEHKON Y IPUKUKOU MpU
NPAKTHYECKUX pacyeTax;

MPOBOAUTH MO U3BECTHBIM (hOpMYyIaM U
npaBuiaM npeoOpa3oBaHusi OYKBEHHBIX
BBIPaYKEHUH, BKIIOYAIOIUX CTEIEHU, KOPHH,
aorapu(Mbl 1 TPUTOHOMETPHUECKUE
byHKIMY;

HAXOJUTh 3HAYECHHSI UNCITIOBBIX U OYKBEHHBIX
BBIPXKEHUH, OCYIIECTBIISA HEOOXOAMMBbIE
MOJICTAHOBKU U IPE0Opa30BaHUS;

— M300pakaTb CXEMaTUYECKH YTroJl, BETUYHHA
KOTOpOr0 BbIpa)XEHAa B TIpajycax WIn
paauaHax;

— HWCIONB30BaTh  INPpU  pEUIeHUM  3a1ad
TaOJMYHbIE 3HAYEHUs TPUTOHOMETPHUUECKUX
(yHKIMI YIIIOB;

— BBINOJIHATH NEPEBOJ BEJIMYMHBI yria U3
paziuaHHON MephI B IPayCHYIO U 00paTHO.




palrOHaIbHBIEC YNCIA,

- n300pakaTh TOYKAMH Ha
YHCIIOBOM MPSIMOU LIETIbIE
CTEIIEHU YUCEN, KOPHU
HaTypaJIbHOW CTEIICHU U3
qicell, JJorapu@mbl 4uceln B
IIPOCTBIX CIIYYasix;

- BBIIIOJIHATH HECJIIOKHBIE
npeoOpa3oBaHUs LIETBIX U
IpOOHO-paIIMOHATBHBIX
OYKBEHHBIX BBIPAXKECHUII,

- BBIPAXKaTh B IPOCTEHUIIINX
CIIy4asix U3 paBEHCTBA OJIHY
IIEPEMEHHYIO Yepe3 IPYTHUE;

- BBIYHCIIAT B IPOCTHIX
CIIy4asix 3HaYCHUs
YHICIIOBBIX U OYKBEHHBIX
BBIPa)KCHUH, OCYIIECTBIISS
HE00XO0ITMMBbIE
MOJACTAaHOBKH U
npeoOpa3oBaHus;

- 300pakaTh CXEMaTUUYECKH
yToJ1, BEJIMYMHA KOTOPOTO
BBIpa)K€Ha B Tpajlycax;

- OLICHUBATh 3HAKU CUHYCA,
KOCHHYCa, TAHT'€HCA,
KOTaHI'€HCAa KOHKPETHBIX
YTJIOB.

B nosceonesnoii scuznu u npu
U3yueHuu Opyeux y4yeOHwvix
npeomemoas:

BBITIOJTHSATE BBIYMCIICHUS TIPU
pElIeHnH 3a/1a4
MPAKTHUYECKOTO XapaKTepa;

BBITIOJTHATH PAKTHYCCKHEC
pacyeThl ¢ UCIIOIh30BAaHUEM
IPY HEOOXOAMMOCTH
CIPABOYHBIX MaTCPUAJIOB H
BBIYHCITUTEIBHBIX
YCTPOUCTB;

COOTHOCHUTbH peasibHbIC
BEJIUYHMHBI, XapaKTEPUCTHKU
00BEKTOB OKPYKAIOIIET0
MUpa ¢ UX KOHKPETHBIMU
YHUCIIOBBIMH 3HAUECHUSMU;

UCIIOJIb30BaTh METObI
OKPYTJICHUSI, TPUOTMKCHUS
Y MIPUKHUJIKY TIPU PEIIeHUN
NPaKTUYECKUX 3a/1a4
MOBCEIHEBHOM KU3HHU

B noBcenHEBHON )KU3HU U IIPU U3yYECHUH
JPYTrux y4eOHbIX MPEIMETOB:

BBIIIOJIHATD ACUCTBUS C YACIOBBIMU JAHHBIMU
IIPY PELICHNUH 33724 PAKTUYECKOTO
XapakTepa U 3aa4 U3 pa3In4HbIX o0nacTen
3HaHUH, UCIIOJIB3YS IPU HEOOXOAUMOCTH
CIIPaBOYHBIC MATEPUAIIBI U
BBIYMCIINTEIIBHBIC YCTPOUCTBA;

OLICHMBATh, CPABHUBATH U UCIOJIB30BATH IIPU
PELICHUH TPAaKTUYECKUX 3a1a4 YHCIIOBBIE
3HAQ4YECHUS PEAIBHBIX BEJIMYUH, KOHKPETHBIE
YHCIJIOBBIE XapAKTEPUCTUKU OOBEKTOB
OKpYXarollero Mupa




Ypasuenus u

Pewrars nuHENWHbBIE ypABHEHHUS

— Pematsp pallnOHAJIbHBIC, ITOKAa3aTCJIbHBIC H

nepaeercmea 1 HEPaBEHCTBA, KBaJ[paTHLIE JorapupMUIECKue YpaBHCHUS 151
ypaBHEHWSI, HEpPaBCHCTBA, POCTEHIITHE
pemars JiorapupMUIECKUe UppalMOHATIBHBIE W TPUTOHOMETPUYECKHUE
ypaBHenus Buja loga (bX + YPaBHEHHS, HEPABEHCTBA M MX CHCTEMBI;
C) = d u mpocTeiime UCTIOJIh30BaTh METO/IbI PECIICHUS YPABHCHU:
HepaBeHCTBa Bua 10gax<d; TIPUBEJICHHUE K BUy «IIPOM3BEICHUE PABHO
pemarh oKa3aTellbHbIC HYJTIO» WU «9aCTHOE PaBHO HYIIIO», 3aMeHa
ypaBHeHHUs, BUaa a>*=d ICpPEMEHHBIX;
(roe d MOXHO NPEACTaBUTh | UCHOJIB30BATH METO/ MHTEPBAJIOB I/ PElIeHHs
B BUJIC CTCIICHH C HEPaBCHCTB;
OCHOBaHHEM @) U — HCINONb30BaTh TrpapUUecKuil MeTon Ui
NPOCTEHIINE HEPABEHCTBA OpUOIMKEHHOTO pelIeHUs] YpaBHEHHH U
BuIa a*<d (F)_IG d MmoxHO HEPaBEHCTB;
HIPEACTABUTL B BUIC — wu3o0pakaTb  Ha  TPUTOHOMETPUYECKOM
CTENCHH C OCHOBAHUEM );. OKPYXHOCTH MHOECTBO penieHn i

IIPUBOTMTE HECKOJIBKO MPOCTEUIIINX TPUTOHOMETPUUYECKUX
NPUMEPOB KOPHEH ypaBHEHUI U HEPABEHCTB;

IPOCTEHIIEr0 — BBINOJIHATh OTOOp KOpHEW ypaBHEHHWH WM

TPUTOHOMETPHHCCKOTO pCIICHUH HEPaBEHCTB B COOTBETCTBHU C

YpaBHCHHUS BUja: SINX = &, JOIMOTHUTEIbHBIMU YCIIOBHSIMH u

COs X =, Igx = a,Ctgx = 4, OrpaHUYEHUSIMU.

riae a — TabJIM4Hoe

3HAYCHHC 5 B noBceHeBHOM JXU3HU U IPU U3yYECHUU

COOTBETCTBYIOLICH APYTUX y4eOHBIX IPEIMETOB:

TpUTOHOMETpHICCKON —  COCTaBJIATh U PEIIaTh YPABHEHHs, CHCTEMBI

bynKumy. YpaBHEHHMH M HEPAaBEHCTBA NPU PELIEHUH
5 3aj1a4 IpyTUX YU4EOHBIX MPEIMETOB;

B noscednesnou scusu unpu—| - yonomsopars, ypaBHEHUS W HEpPaBEHCTBA
usyuenuu opyeux I TIOCTPOGHUS M HCCIEJOBaHUS
npeoyemos: HPOCTEHIINX MAaTeMAaTUYEeCKUX  MOJCICH

— COCTaB/LIT M PCINATh pEaNbHBIX CUTyalMd WM IPUKIAJIHBIX
YPAaBHEHHS M CHCTEMbI 3aau;

YPaBHCHUM TP PCUICHAN | _ v\ i1y, pHTEppeTnpoBaTh MOMYUEHHBIH MPH
HCCTIOXKHBIX  IIPAKTHHUCCKIX pCLICHUU ypaBHCHUsS, HEPABCHCTBA WU
safad CHCTEMBl  pe3yJbTaT, OIEHUBATH  €Tr0
NpaBAONOAOONEe B KOHTEKCTE 3aJaHHOU
pEAIbHOM CHUTyaUMW WM NPUKIATHOU
3aa9n
DynKkyuu OmnepupoBats Ha 6a30BOM OrmepupoBaTh MOHATUSMU: 3aBHCUMOCTb

YPOBHE MOHITHUSMHU:
3aBHCHMOCTb BEJIMYNH,
(GyHKIMS, apTyMEHT U
3Ha4YeHHue (yHKIIHUH,
o0acTh oIpeeneHus u
MHOECTBO 3HAYCHU I
¢byHkmn, rpaduk
3aBUCHUMOCTH, TpapuK
byHKIMH, HYTU QYHKIUH,
MPOMEXKYTKH

BEJIMYMH, QYHKIUS, apTYMEHT U 3HAYCHUE
dbyHKIIMH, 00JIaCTh ONpPEEICHUS U
MHOXECTBO 3HAUCHUN (YHKIMH, TpaduK
3aBHCHUMOCTH, TpapuK GyHKINU, HYIH
(yHKLINHU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,
BO3pacTaHHE HA YHCIOBOM IMPOMEKYTKE,
yOBbIBaHHE Ha YUCIOBOM MTPOMEXKYTKE,
HauOoJIbllIee U HAaMMEHbLIee 3HaUCHHE
(YHKLIMM Ha YUCIIOBOM ITPOMEXKYTKE,
nepuoandeckas GyHKIHs, NEPUOJI, YeTHAS U




3HAKOIIOCTOSIHCTBA,
BO3paCTaHHE HA YHCIOBOM
IPOMEKYTKe, yObIBaHHE Ha
YHCIIOBOM IPOMEKYTKE,
HauOoJbIIIee U HAaUMEHbIIEE
3HaYeHue QyHKIMH Ha
YHCIIOBOM IPOMEKYTKE,
nepuoguveckas QyHKUIus,
HEepUo/I;

onepupoBaTh Ha 6a30BOM
YpOBHE MOHATHIMH: TIpsIMast
1 oOpartHas
IPONOPLHOHAIBHOCTD
JTMHEWHas1, KBaApaTHIHAas,
norapudmudeckas u
nokaszaTesbHasi GyHKIHH,
TPUTOHOMETPUUECKHE
byHKINY;

pacrno3HaBaTh rpaduku
3JIEMEHTApPHBIX (PYHKIIMMI:
npsiMoi 1 oOpaTHOM
MPONOPIIMOHATBHOCTH,
JIMHEWHOM, KBAJIPATUYHOM,
Jorapu(pMUIECcKOr U
MOKa3aTeIbHON PYHKIIHHA,
TPUTOHOMETPUIECKHUX
GyHKIMI;

COOTHOCHUTb IpapuKu
AJIEMEHTAPHBIX (YHKIUMI:
npsiMoii 1 oOpaTHOU
MPONOPIIMOHATBHOCTH,
JIMHEMHOM, KBaJPaTUYHOM,
norapuMUIecKoi u
MOKa3aTeIbHON (PYHKITHIA,
TPUTOHOMETPUIECKHUX
byHkui ¢ popmynamu,
KOTOPBIMHU OHU 33JIaHBbI;

HaXOJUTh MO TpapuKy
NpUOTKEHHO 3HAYCHUS
(GyHKIMU B 3aJaHHBIX
TOUKaX;

OTIPEIENATh M0 TpaduKy
CBOICTBa QyHKIUU (HYIH,
MIPOMEXYTKH
3HAKOIMOCTOSIHCTBA,
IPOMEKYTKH
MOHOTOHHOCTH,
HanOoIbIINE U
HaVMEHbIINE 3HAYCHUS U
T.IL.);

CTPOUTH ICKU3 Tpaduka

HEYeTHas PYHKINH;

OIIEpPUPOBATH MOHATUSAMU: IIpAMasi U 0OpaTHas
IPONOPLHMOHAIBHOCTD, JINHEHHAs,
KBa/IpaTU4HAsl, JorapupmMuiecKkas u
MoKasarenabHas (QyHKIHH,
TPUTOHOMETPUYECKHE (DYHKIIH;

— OmpenensATh  3HayeHue  (QYyHKUUMU 10
3HAUEHUIO apryMeHTa NpH PA3IHYHBIX
crioco0ax 3aanusi QyHKIINH,

— CTPOMTH Irpa)MKM N3YYEHHBIX (QYHKIIMIA;

OIUCBIBATH IO I'pauKy U B MPOCTEHIINX
ciy4asx 1o gopmysie moBeJEeHUE U
cBoMcTBa QYHKIMM, HAXOAUTH 1O rpaduKy
(GyHKIMK HauOOJbIINE U HAUMEHBIINE
3HAYEHUS;

CTPOUTH 3CKHU3 rpaduka GyHKIUY,
yJIOBJIETBOPSAIOLIEH NPUBEACHHOMY Habopy
yCIOBHH (IPOMEXYTKH
BO3pacTaHusl/yObIBaHUS, 3HAUEHHE (PYHKIINU
B 33JJaHHOI TOYKe, TOUKU SKCTPEMYMOB,
aCHUMMTOTHI, HYJU (QYHKIUH U T.1.);

pelaTh ypaBHEHHUsI, IPOCTEUIIINE CUCTEMBI
YpaBHEHHMI, UCTIOJIb3Yys CBOMCTBA (DYHKLIUN
U UX rpaduKoB.

B noBcenHEBHON )KU3HU U NIPU N3yYEHUH
JIPYTUX y4eOHBIX MPEIMETOB:

— ompeAensTh Mo rpadukaM M HCIOJIb30BaTh
JUISl pelIeHus] NPUKIaAHbIX 3aa4 CBOWCTBA
pea’IpHBIX MPOLECCOB M  3aBUCUMOCTEHN
(HaubomnpIIie W HAMMEHbIINE 3HAYEHUS,
OPOMEXYTKH BO3pacTaHus U  yObIBaHHS
(GYHKIIUHU, POMEXYTKH 3HAKOMOCTOSHCTBA,
ACUMITOTBHI, IEPUOJL U T.I1.);

— MHTEPHPETHPOBATH CBOMCTBA B KOHTEKCTE
KOHKPETHOU ITPAKTUYECKON CUTYALUH;

— ompenensATh MO TrpadukaM IpocTerine
XapaKTEPUCTUKHU MIEPUOANYECKUX
OpoIeccoB B OHMOJNOTMHM, HSKOHOMHUKE,
My3BIKE, PaJUOCBSI3M M Jp. (aMIUIUTYAa,
NepUo U T.11.)




bynkiuy,
YJIOBJIETBOPSIOLLEH
IPUBEJCHHOMY Habopy
yCII0BUH (TIPOMEKYTKH
BO3pacTaHusl / yObIBaHMS,
3Ha4YeHHue QyHKINH B
3aJIaHHOM TOYKE, TOUKHU
9KCTPEMYMOB U T.1I.).

B nosceonesnoti srcusnu u npu
uzyueHuu opyaux
npeomemos:

- OIpeNeNATh Mo rpadukam
CBOMCTBA peaJIbHBIX
MPOLECCOB U 3aBUCHMOCTEN
(HambompIIe U
HaVMEHbIIINE 3HaYEHUS,
IIPOMEXKYTKH BO3PACTAHUS
1 yOBIBaHMS, TIPOMEKYTKH
3HaKOIMOCTOSIHCTBA U T.IL.);

- UHTEPIIPETUPOBATh CBOWCTBA
B KOHTEKCTE KOHKPETHOM
MIPAKTUYECKON CUTYallH

Texcmoevie
3a0a4u

PemaTts HECIOKHBIC TEKCTOBEIC
3a1a4¥ Pa3HbIX THUIIOB,

— aHAJIM3UPOBATh YCIIOBHE
3aJ1a4H, pu
HEOOXOJUMOCTH  CTPOUTH
JUIS ee pelIeHus

MaTEeMaTUYECKYIO MOJIEIb;

— TIOHUMaTh M HCHOJB30BaTh
JUIS  peUmIeHUs  3aJiayu
UH(pOpMaLIHNIO,
MPE/ICTABICHHYI0 B BHJIE
TEKCTOBOM M CUMBOJIbHOMN
3alMCH, CXeM,  TaOJIuII,
Iarpamw, rpauKoB,
PHUCYHKOB;

— JICHCTBOBATH IO AJITOPUTMY,
COJICPIKAIEMYCSl B YCIIOBUHU
3a/1auu;

— HCIIONIB30BaTh JIOTUYECKUE
paccyXJeHUs MPU PEIICHUN
3aJ1auu;

— paboraTh ¢ U30BITOYHBIMU
YCIIOBUSIMH, BBIOMpass U3
BCEH uHpopMmanuu,
JaHHbIe, HEOOXOAUMBbIE IS
pelIeHHs 3a/1a4K;

— OCYILIECTBIIATh HECIIOKHBIN
nepedop BO3MOYHBIX

Pemate 3amaun pa3HBIX THIOB, B TOM YHUCIIE
3aJ1a4d TIOBBIIIIEHHOW TPYAHOCTH;

BBIOMPATh ONTHMAJIBHBIA METOJ[ PEIICHHUS
3aJjaui, pacCMaTpUBasi Pa3InUHbIE METO/IbI;
CTPOMTH  MOJENb  pEIIeHus  3ajayd,
NPOBOJIUTH JI0KA3aTENbHBIE PACCYKICHUS;
pemaTte 3amauyu, TpeOyromue mnepedopa
BapUaHTOB, TPOBEPKH YCIOBMi, BBIOOpa
ONTUMAJIBHOTO PE3yJIbTaTa;

aHAM3UPOBaTh W HMHTEPIPETHPOBATH
pe3yabTaThl B KOHTEKCTE YCIOBHS 3aJlauH,
BBIOMPATh pEIICHUs,, HE NPOTUBOpPEYAIIUE
KOHTEKCTY;

NEepeBOJUTh  MPH  PEHICHHH  33Ja4u
UHGOPMALIUIO U3 OJHON (QOPMBI B APYTYIO,
UCTIONB3yd TPU HEOOXOIUMOCTU CXEMBI,
TaOIUIIBI, TpadUKH, THArpaMMBbI;

B noBceTHEBHOM KU3HU U IIPU U3YUYECHUU

JIPYTUX MPEIMETOB:
pemaTh NpakTUYEeCKUe 3a/ayd U 3aJaud U3
JIPYruX NpeIMETOB




pElIeHNi, BbIOMpas U3 HUX

ONITUMAIIBHOE o
KPUTEPHSIM,
chopMyIUpPOBAHHBIM B
YCIIOBHH,

— aHaJIM3WPOBATH u
UHTEPIPETUPOBATH

MOJIyYEHHBIE pEIICHHUS B
KOHTEKCTE yCIJIOBUS 3a/layH,
BbIOMpATh  pelleHus, He
MIPOTUBOpPEYALIIE
KOHTEKCTY;

peniath 3a/1a4u Ha pacyeT
CTOUMOCTH TOKYTIOK, YCIIYT,
MOE3/0K U T.II.;

penaTh HeCJIOKHBIE 3a]a4H,
CBSI3aHHBIE C J0JIEBBIM
y4acTHEM BO BJIaJICHUU
(bupmMoii, IpeanpUsSTHEM,
HEJIBUKUMOCTHIO;

pemiarh 3a/1a4u Ha MPOCThIC
MPOLICHTHI (CUCTEMBI
CKUJIOK, KOMHCCHH) U Ha
BBIYUCIIEHUE CIIOKHBIX
MIPOIICHTOB B Pa3IUYHBIX
CXeMax BKJIAJ0B, KPEIUTOB
U UIOTEK;

pemaTh NpakTUYECKHUe 3a/1auu,
TpeOyroIue
WCIIOIb30BAHUS
OTPHULIATENIbHBIX YHCEII: Ha
ofpeziesieHne
TeMIIepaTyphl, Ha
OIIpEZIEIIEHNE TI0JI0KEHHUS
Ha BpEMEHHOMU ocH (10
HaIieu 3psl U mocne), Ha
JBIKEHUE JICHEKHBIX
cpencTB (Ipuxo/pacxon),
Ha ofpeziesieHue
TJTyOUHBI/BBICOTHI U T.I1.;

UCII0JIb30BaTh MOHATHE
Maciitada a1 HaXx0KICHUS
PacCCTOSIHUU U JUIMH HA
KapTax, IlaHaX MECTHOCTH,
IUIaHAaX OMEIICHUM,
BBIKpOMKax, Mpu padboTe Ha
KOMIIBIOTEpE U T.II.

B nosceonesnoii scusnu u npu
u3yueHuu opyaux
npeomemos:

— pemiartb HECJIO)KHbBIE




MMPaKTUICCKUC 3aJa4yu,
BO3HHUKAOIINUC B CUTyallUAX
IIOBCEIHEBHOM >KU3HU

TI'eomempus

OnepupoBaTh Ha 6a30BOM
yYpOBHE OHATUSIMH: TOYKA,
npsiMasi, II0CKOCTh B
MPOCTPAHCTBE,
napajlIeIbHOCTh U
NEPIICHIUKYISIPHOCTh
OPSIMBIX U MJIOCKOCTEH;

pacrno3HaBaTh OCHOBHBIE BUJIbI
MHOTOTPaHHUKOB (TpU3Ma,
nUpaMuia, TPIMOYTOIbHBIN
napajuienenumnen, Kyo);

n300paxkaTh U3ydyaeMble
(GUTYpBI OT PYKH U C
MPUMEHEHHEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB;

nenath (BBIHOCHBIE) MIIOCKUE
YepTEekKHU U3 PUCYHKOB
MPOCTBIX OOBEMHBIX (PUTYD:
BH]I CBEpPXY, COOKY, CHU3Y;

U3BJIEKATh HHPOPMAITUIO O
MPOCTPAHCTBEHHBIX
reoMeTpruecKux (urypax,
MIPEICTABICHHYIO Ha
yeprexax U pUCYHKax;

npuMeHaATh TeopeMy [ludaropa
MIPY BBIYUCIICHUN
3JIEMEHTOB
CTepeoMeTpUUYECKUX QuUryp;

HaXOJUTh IJIOIIAIN
MMOBEPXHOCTEN MPOCTENUIINX
MHOT'OI'PAaHHUKOB C
MpUMEHEeHHEM GHOpPMYIT;

HaXOJUTh IJIOIIAIN
ITOBEPXHOCTEU NMPOCTEUIINX
MHOTOTPAaHHUKOB C
MpUMEHEeHUEeM (OopMYyI.

B noeceounesnoii scuznu u npu
usy4eHuu opyeux
npeomemoas:

COOTHOCHUTH a0CTpPaKTHBIE
T€OMETPUUCCKHUE TIOHITHUS U
(bakThI ¢ peanbHbIMU
KU3HEHHBIMU OOBEKTaMU U
CUTYaIUsIMU;

UCIIOJIb30BAaTh CBOMCTBA
IPOCTPAHCTBEHHBIX
Te€OMETPUYECKHUX (DUTYp AJIs

OnepupoBaTh NOHATUAMU: TOUKA, IPAMas,
IUIOCKOCTH B TIPOCTPAHCTBE,
napajyuieIbHOCTh U MEPIEHINKYISIPHOCTD
MPSIMBIX U IUNIOCKOCTEH;

NPUMEHSTH JUUIs pELICHUS 3a]a4
reoMeTpuieckue QakThbl, €CIU YCIOBHS
NPUMEHEHUs 331aHbI B IBHOU (opMe;

pelaTh 3a/1a4i Ha HaX0KJICHUE
reOMEeTPUYECKUX BETMYHH 110 00pa3laM Uin
aNropuUTMaM;

JienaTh (BBIHOCHBIC) TIJIOCKUE YEPTEXKH U3
PUCYHKOB OOBEMHBIX (UTYp, B TOM YHCIIE
pHUCOBaTh BUJ CBEPXY, COOKY, CTPOUTH
CEYEHUS] MHOTOT'PaHHUKOB;

U3BJIEKaTh, UHTEPIPETUPOBATH U
npeoOpa3oBhIBaTh HHGOPMAITHIO O
reoMeTpuueckux purypax,
MIPEICTAaBIEHHYIO Ha YEPTE)KAX;

IPUMEHSTh FreoMeTpuyecKkue (HaKThl s
pelieHus 3a/1a4, B TOM YHCIie
MPEAINOoIarawiuX HECKOJIbKO IIaroB
pelieHus;

OIHCHIBATh B3aMMHOE PACIOJI0KEHNE MPSIMBIX
Y TUIOCKOCTEN B POCTPAHCTBE;

dbopMynupoBaTh CBOMCTBA U MPU3HAKK QUTYD;

JTIOKa3bIBaTh T€OMETPUUECKHUE YTBEP)KICHNUS;

BJIQJICTh CTAHJIAPTHOM KiIacCUpUKaIICH
IPOCTPAHCTBEHHBIX PUTYp (MUpaMUIBbI,
IPU3MBI, TApaJIJIeNICUIIE bl );

HaXOJUTh IUIOIIAIU IOBEPXHOCTEN
TF€OMETPUYECKUX TEJ C IPUMEHEHUEM
bopmyr;

BBIYHCIISITH PACCTOSIHUSA U YTJIbI B
IPOCTPAHCTBE.

B noBceTHEBHOM KU3HU U IIPU U3YUYECHUU
JAPYTUX MPEeIMETOB:

HCIIOJIB30BAaTh CBOMCTBA FEOMETPUUECKUX
buryp 115 pemeHus 3aa4 NpakTuYecKoro
XapakTepa U 3a7ad U3 Apyrux oonacrei
3HaAHUHN




pelIeHus TUIIOBBIX 3a]1a4
IIPAKTUYECKOTO
COJIEpXKaHUs,
COOTHOCHUTBH ILIOIIAIH
ITIOBEPXHOCTEN TEll
OJIMHAKOBOM (OPMBI
Pa3IMYHOTO pa3Mepa;
OLICHUBATh (OpMY
IIPaBUIILHOTO
MHOT'OI'PAaHHHUKA I10CTIE
CIIMJIOB, CPE30B U T.II.
(ompenensiTe KOJIMYECTBO
BEpLIUH, pedep U rpaHeit
ITOJTyYEHHBIX
MHOT'OI'PaHHUKOB)
Bexmoput u — OmnepupoBarh Ha 06a30BOM
KoopOunanbl YPOBHE IIOHATUEM 6EKMOop,
6 MOOYb sexkmopa,
pocmpancme PaBeHCmEo 6eKmopos, Y20l
¢ MedHcOy geKmopamu,
cKanAapHoe — npouzgeoeHue
6€KMOpos,  KOJIUHeapHble
6€KMOpPbl 6 NPOCMPAHCMEE,

Hcmopusa — OnwuceiBath ornenbHble | — [IpencraBisats BKJIAJ1 BBIJAIOINXCS
MAMEMAMUKY BBIJAIOIINECST PE3YIbTaThI, MaTEMaTUKOB B pa3BUTHE MATEMAaTHKU U
IIOJIyYEHHBIE B xoze MHBIX HayYHBIX 00JIacTeil;

pa3BUTUsI MAaTeMaTUKUA KakK | — [OHMMAaTh pOJIb MAaTeMAaTHUKA B Pa3BUTUU
HAYKHU, Poccun

— 3HaTh IIPUMEPBI
MaTE€MAaTU4YECKUX OTKPBITUI
U UX aBTOPOB B CBS3U C
OTEYECTBEHHOMN u
BCEMUPHOW UCTOPHUEH;

— TIOHMMAaTh pOJIb
MaTreMaTuKd B Pa3BUTUHU
Poccun

Memoown — IIpumensars u3BecTHoIe | — Mcenonp3oBaTh OCHOBHBIE METO/IbI
MAMENAMURY METOIbl  IIpHM  PEIICHUH JIOKa3aTenbCTBa, MIPOBOJIUTH

CTaHJAPTHBIX JI0Ka3aTeJIbCTBO u BBIIIOJIHSTh
MaTeMaTHYECKUX 3a/1a4; ONPOBEPIKEHHUE;

— 3aMedarb U | — IPUMEHATb OCHOBHBIE METOJbl PEIICHUS
XapaKTepU30BaTh MaTEeMaTUYECKUX 3a/1a4;
MaTeMaTH4EeCKUe — Ha OCHOBE MaTeMaTHYECKUX
3aKOHOMEPHOCTH B 3aKOHOMEPHOCTEU B IIpUpPOaE
OKpYXaromen XapaKTEepHU30BaTh KPacoOTy M COBEPIICHCTBO
JNENCTBUTEIIBHOCTH; OKPYKaIOIIETO MHpa U  IIPOU3BEICHUU

— IPUBOJIUTH IIPUMEPBI UCKYCCTBA,;
MaTEeMaTU4ECKUX — NPUMEHATH INPOCTEHIIME IPOTPAMMHBIE
3aKOHOMEPHOCTEH B cpeacTa u 3IIEKTPOHHO-




Ipupose, B TOM YHCIE KOMMYHHMKAIlHOHHBIE CUCTEMBI pu
XapaKTEepU3YIOIUX KpacoTy pELIEHNH MaTeMaTUYECKUX 3a1a4

U COBEPIIEHCTBO
OKpYXKarlolmero Mupa u
ITPOM3BEICHUI UCKYCCTBA

II. Coaep:xanue yueOHOIr0o mpeamMera

[ToBTopenue kypca 7 -9 knacca (UnciaoBbie U OyKBEHHBIE BHIPAKECHUSA. YTIPOIIEHUE BBIPAKECHUH.
VYpasuenus. Cuctemsl ypaBHeHuid. HepaBeHncTBa. DiieMeHTapHbIE () YHKIIUH.
1.OnemMeHTBl TEOPUM MHOXKECTB U MaTEMATHUECKOM JIOTHKH.
KoHeuHoe MHOXKECTBO, 3JIEMEHT MHOXECTBA, II0IMHOKECTBO, IIepeceyeHre 1 00beAMHEHNE MHOXKECTB,
YHUCJIOBBIE MHOKECTBA HA KOOPAMHATHOM IPSIMOM, OTPE30K, HHTEPBAJL, IPOMEKYTOK C BBIKOJIOTON TOYKOH,
rpaduueckoe MpeCTaBICHHE MHOXKECTB Ha KOOPMHATHON INIOCKOCTH. Y TBEpK/IeHUE (BbICKa3bIBaHUE),
OTpHULIAHHE YTBEPKACHUSI, UICTUHHBIE U JIOXKHBIE YTBEPKIEHUS, CIEACTBUE, YACTHBIN ciyyail o01ero
YTBEPXKACHHUSI, KOHTPIIPUMED, HOKA3ATEIbCTBO.

2.Yucna 1 BeIpaXKECHUs
Kopenp N-ii crenenn u ero csoicrBa. IloHsATHEe mpeznena 4uCIOBOM MOCIeN0BaTENIbHOCTH. CTENEHb C
JICHCTBUTEIBbHBIM [MOKA3aTEJIEM, CBOMCTBA cTeNEeHU. JIeHCTBUS C KOPHSAMH HAaTYypallbHOW CTENEHU U3 YHCEIL,
TOKIECTBEHHbIE MPEoOpa3oBaHUs BBIPAKEHUH, BKIIOYAIOUIMX CTENeHHM U KopHu. Jlorapudpm uucna.
Hecstuunbie W HaTypanbHble Jiorapudmel. Ywucno e. Jlorapupmuueckue ToxkzaecTBa. JlecTBusS C
gorapumMamMM  4uCes; MpocTeimme npeoOpa3oBaHUs  BBIPAKEHUH, BKIIOYAOMMUX  JIOTapU(MBL.
N300parkeHre Ha YHCIOBOM MPSMOW LENBIX W PAMOHAIBHBIX YHCEN, KOPHEH HATypalbHOH CTENEHH W3
qucen, JorapudMoB umucen. TpuroHoMeTpudeckas OKpYKHOCTb, pajuaHHas mepa yria. CuHyc, KOCHHYC,
TaQHT'€HC, KOTAHI'€HC MPOU3BOJBHOrO yriia. OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO U CIEACTBUS U3
Hero.3HaueHus TpuroHoMeTpudeckux GyHkui s yrios 0°, 30°, 45°, 60°, 90°, 180°, 270° (O,E ;%;;;. ..n)
®dopMmyIibl IPUBEAEHNUS, CI0KEHUS, (POPMYJIBI IBOWHOTO U MTOJIOBUHHOTO yTJIa.

3. YpaBHEeHHUs U HEPABEHCTBA
VYpaBHeHnus ¢ onHoI nepemeHHou. [IpocTeiine uppanuonaibHble ypaBHeHus. Jlorapupmudeckue u
nokasarenbHble ypaBHeHus Buaa loga(bx+ c¢) = da>*c=d (rme d MOYKHO TIPEICTABUTH B BUJIE CTEIICHHU C
OCHOBaHHMEM a UPPAIMOHATILHBIM MTOKA3aTelIeM) U UX pelieHus. TpuroHoMeTprueckue ypaBHeHHs BUIa SINX
=a, CoSX = a, tgX = a, rae & — TabJIMYHOE 3HaYCHHE COOTBETCTBYIOLIEH TPUTOHOMETPHUECKON (PYHKIINHU, U
ux perrenus. HepaBeHcTBa ¢ o1HOI niepemMenHo# Bua 10ga X <d, a*< d (rae d MOXKHO MpencTaBUTh B BUIE
CTENEeHU ¢ OcHOBaHHMeM a).HecnoxxHble palnnoHanbHbIe, TOKa3aTelIbHbIE, JJIOrapu(pMHUUYCCKHUE,
TPUTOHOMETPUUECKHE YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI, IPOCTENUIIINE UPPALIMOHAIBHBIE YPABHEHUS U
HepaBeHcTBa.MeTo1 uHTepBasoB. ['paduueckue MeTObI pelieHusl ypaBHEHUI U HepaBeHCTB. Pemienne
YPaBHEHUI U HEPABEHCTB, COACPKAIINX IIEPEMEHHYIO 1101 3HAKOM MOAYJISI. Y paBHEHUS, CHCTEMBI
YPaBHEHUH ¢ IapaMETPOM.

4. OyHKIIUN
[Tonstue pynkunu. Hynu gyHkumun, mpoMexyTKH 3HaAKOIOCTOSHCTBA, MOHOTOHHOCTh. Hanbomnbiiee u
HauMeHblIee 3HaueHus: pyHkiun. [leppuonnynocts GpyHkuuu. YETHOCTH M HEYETHOCTH (QYHKIIUHA.
CrenenHas, nokaszarenabHas U Jjorapupmuueckue GyHKINU; uX cBoMcTBa U rpaduku. CrnoxHble QyHKIIH.
Tpuronomerpuueckue GyHKIMH Y = COSX, Y = Sin X, ¥ = tg X. @ynkuus y = ctg X. CBoiicTBa u rpadpuku
TPUTOHOMETPUYECKHUX (YHKIMH. APKKOCHHYC, apKCUHYC, ApKTaHI'€HC YUCIIa, QpPKKOTAHT€HC YUCIIa.
OOpatHble TpUroHoMeTpudeckre (PyHKINHU, UX CBOMCTBaA U Tpaduku. [IpeoOpasoBanus rpagukoB GyHKIMMA:
CIBHUTU BJOJIb KOOPAMHATHBIX OCEU,PACTSIKEHUE U CKATUE, CHMMETPHSI OTHOCUTENBHO KOOPAUHATHBIX OCEH
U Hayasia KoopauHar. I'paduku B3auMHO 0OpaTHBIX (PYHKITHIA.

5.BBenenne. AKCHOMBI CTEPEOMETPUN U X CIIEJICTBUS
IlpencraBiaenue pasnena reoMeTpuu — crepeoMerpud. OCHOBHBIE IMOHATUS CTEPEOMETPUH. AKCHOMBI
CTEpEOMETpUM M HMX CIEACTBUSA. MHOTOTpaHHHMKM: KyO, Mapajulelenunesn, NpSMOYTOJbHBIHN



napajuleJienunen, Nnpu3Ma, npsiMas Ipu3Ma, NpaBUIbHAs INPU3Ma, NUPAMUIA, [paBWIbHAsg NHpaMUAA.
MonenrpoBaHue MHOTOIPaHHUKOB U3 Pa3BEPTOK U C IIOMOIIBIO T€OMETPUIECKOI0 KOHCTPYKTOPA.

6.ITapamienbHOCTh MPSIMBIX U IJIOCKOCTEH

[Tepecekatomuecs,, napauiesbHble M CKpeLIMBaroluecs npsMele B mpocrtpaHcTBe. Knaccuduxaums
B3aUMHOI'O pACIIOJOKEHHs JBYX IHpPsAMBIX B MHpocTpaHcTBe. [IpuM3HAK CKpEIMBAIOIIUXCSA IPAMBIX.
[TapannensHocTh NPAMOM M IUIOCKOCTHM B mpocTpaHcTBe. Kiaccudukanusi B3aMMHOTO PacloiOKEHUs
IIPSAAMOM U IIOCKOCTH. [Ipru3HaK napauieIbHOCTH IPSIMOM U TNIOCKOCTHU. [lapajuiebHOCT ABYX IJIOCKOCTEM.
Knaccugukanuss B3auMHOrO pacHojOXKeHMs [JByX IUIOckocTed. Ilpu3Hak mapamienbHOCTH — ABYX
mockocteil. [Ipu3Haky nmapajuieIbHOCTH ABYX IPSIMBIX B IIPOCTPAHCTBE.

7.JleprieH AMKYISAPHOCTH NPSIMBIX U MIIOCKOCTEH

Yron Mmexay mpsAMbIMH B MHpocTpaHCTBE. [lepneHAuKyasspHOCTh NpsAMbIX. llepneHauKyIspHOCTH
npssMoil M miockoctu. llepnennukynspHelenpsmbple B IHpocTpaHcTBe. [Ipu3HaK neprneHauKyJIspHOCTH
npsMoii W miockoctu.Teopema o TpsSMON, MNEPHEHAUKYISIPHOM K  TUIOCKOCTH.OpPTOrOHAIBLHOE
npoekTupoBaHue. [lepnenaukysap 1 HakJIOHHAs. YTOJI MEXIY IPSIMOM U INIOCKOCThI0. PaccTosiHME OT TOUKH
0 TUIocKocTH. TeopemMa o0 Tpex nepneHaukyisapax. Pemenue 3agad./[Byrpanssiid yrois. Ilpusnax
MEePIEHIUKYISIPHOCTH ABYX IUIOCKOCTeH. JIMHeWHbI yroyn aByrpaHHoro yria. [leprneHauKyiasipHOCTb
rockocteil. [Ipu3Hak nepneHauKyIspHOCTA JIBYX IJIOCKOCTEW. PaccTositHue Mexay TOUKamu, OpsIMbIMU U
I0CcKOCTAMU. [IpsiMOyroibHBIN Napallienenunes.

8.MHororpaHHUKH

MHororpanssle yribl. Belllykiible MHOTOTPAaHHUKH U UX CBOMCTBA. [[oHsATHE MHOrOrpaHHUKA.
IIpusma. IIupamuna. [lpaBunpHas nupamuga. Y cedeHHas nupamuaa. Pemenne 3a1ad Ha nupamuny.
CummMmetpus B npoctpaHcTBe. [IoHATHE NPaBUIBHBIX MHOIOIPAaHHUKOB. DJI€MEHTBI CHMMETPHUH NIPAaBUIbHBIX
MHOT'OTpaHHUKOB. [[paBuIbHBIE MHOTOTpaHHUKH. Pemenue 3anad.

9. BekTopsl B IpOCTpaHCTBE

BexToprel B mpoctpancTtBe. CioXeHHE U BBIYMTAHHWE BEKTOPOB. YMHOMKEHHE BEKTOpa Ha YHCIIO.
Konnuueapuble W KoMIulaHapHble BekTOpbl. Komruianapuele BekTopbl. IlpaBuio mapamnenenumnesa.
PaznoxeHnue BekTOpa 10 TpeM HEKOMIIaHAPHBIM BeKkTopaMm. Pemenue 3anad. [lapannensHsiii nepeHoc.

10.IToBTOpEHUE



