YIIPABJIEHUE OBPA30BAHUSA I'OPOJA ITEH3bI

MyHununajabHoe 010/:KeTHOE 0011e00pa3oBaTeibHOE YUpesKIeHre CPpeaHsisl

o0mmeo0pasoBaTesbHas mKoJga Ne37 r. Ilensnbl

[MTPUHSTA YTBEPXIAIO

pemienuem llegarornyeckoro copera Hupexktop MBOY COI Ne 37 r. Ilenssr

MBOY COII Ne 37 r. ITen3bt N.C.Aranosa

ITporokon Ne9 ot 30.08. 2023 [Tpuka3 Ne 67-on ot 01.09. 2023
PABOYAS ITPOI'PAMMA

yueOHoro npeamera <MATEMATHKA »

115t oOyyaromuxest 11 kiaccos

Digitally signed by Aranosa VpuHa

AranoBa Sy cownsrr nom

CN=AranoBa WpuHa CepreeBHa, E=

M school37@guoedu.ru

p M H a Reason: A noarsepxaato
OOCTOBEPHOCTb 3TOr0 AOKYMEHTA
Location:

Ce p ree B H a Date: 2023.10.23 23:53:57+03'00'

Foxit PDF Reader Version: 2023.2.0

ITen3a 2023



IInanupyemble pe3ybTaThl 0CBOCHHS y4eOHOro npeamera «MaremaTukay

I[OCTI/DKBHI/IG JUYHOCTHBIX Pe3yJabTaTOB

OpHEHTAIMs OOYYAIOIIMUXCS Ha PEaTn3alUi0 TO3UTUBHBIX JKU3HECHHBIX IEPCIICKTHB,
WHUIIMATHBHOCTh, KPEATUBHOCTh, TOTOBHOCTh M CIOCOOHOCTh K JIMYHOCTHOMY
CaMOOIIPEICIICHUIO, CIIOCOOHOCTh CTABHUTH IEJIM ¥ CTPOUTH KHU3HEHHBIC TUIaHBL;
TOTOBHOCTh W CIIOCOOHOCTH OOYYAIOIIMXCS K CaMOPa3BUTHIO M CAMOBOCIIUTAHUIO B
COOTBETCTBUH C OOIICUCIIOBEUYECCKUMH IEHHOCTSMH H HJACAIaMU TPaXKIAHCKOTO
00I11eCTBA;

HPaBCTBEHHOE CO3HAHME W TIOBEJCHHE HA OCHOBE YCBOCHHUS OOIICYEIIOBEUECKUX
[IEHHOCTEH, TOJICPAHTHOTO CO3HAHUS U TIOBEJICHUS B MOJIUKYJILTYPHOM MHUPE, TOTOBHOCTH
U CIIOCOOHOCTH BECTH TUAJIOT C APYTUMH JIFOJIbMH, JOCTUTATh B HEM B3aMMOIIOHUMAHMUS,
HAXOJIUTh OOIIHUE LIEIH U COTPYTHHYATD JUIS UX JOCTHKCHHUSI,

NPUHITHE  TYMaHUCTHYECKUX  IIGHHOCTCH,  OCO3HAHHOE,  YyBAXKUTEIBHOE M
JOOpO’KENaTeIbHOE OTHOIIICHUE K IPYTOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHIO;
pa3BUTHE KOMIICTCHIIMH COTPYIHUYECTBA CO CBEPCTHUKAMH, JIE€THbMHU MJIQJIIIETO
BO3pacTa, B3pOCIBIMH B 00pa30BaTEeNIbHOW, OOIIECTBEHHO IIOJIE3HOHM, y4ueOHO-
UCCIIEIOBATEIBLCKOW, IIPOCKTHOM U APYIHX BUAAX NEATCIBHOCTH.

MHUPOBO33PECHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO  Pa3BUTHS  HAyKH,
3HAYMMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPYECTBY, BIaJICHUE
JIOCTOBEPHOH HH(OpPMAIMEH O IMEePEAOBBIX IOCTHKCHHSIX M OTKPBITUSX MHPOBOW M
OTEUECTBEHHOW HAayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MUpa U
00111eCTBA;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHIO, B TOM 4YHCIIE CaMOOOpa30BaHHIO, Ha
MPOTSKEHUH BCEH KU3HU; CO3HATENIbHOE OTHOIIEHHWE K HEMpPEephIBHOMY OOpPa30BaHHUIO
KaK yCIIOBHUIO YCIEUTHOM MpodecCuoHaIbHOM 1 O0IIECTBEHHOM eI TEIbHOCTH;
OCO3HAHHBII BBIOOpP OyayIiel mpodeccuu Kak MyTh U CIIOCO0 pean3ai COOCTBEHHBIX
YKU3HECHHBIX TUTAHOB;

TOTOBHOCTh OOyYaroUIMXcs K TPYAOBOW MPOPECCHOHATHHON EATENbHOCTH KaK K
BO3MOXKHOCTH Y4YacTHUs B PEIICHUW JIMYHBIX, OOIIECTBEHHBIX, T'OCYIapPCTBCHHBIX,
00IIIeHaIMOHATILHBIX MTPOOJIEM;

MOTPEOHOCTh TPYIUTHCS, YBAKCHHUE K TPYAY H JIIOJAM TPYJa, TPYIOBBIM JOCTHKCHHSM,
T0OPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIICHHE K Pa3HBIM BHJIaM TPYAOBOI

JACATCIIBHOCTH,



® TOTOBHOCTb K CaMOOOCTY)XMBAaHHUIO, BKJIOYas OOydeHHE M BBIIOJHEHHE JOMAIIHUX
00513aHHOCTEH.

e (usmnueckoe, MOIMOHATIBHO-TICUXOJIOTHYECKOE, COIMAJIbHOE Onaromnoy4ne
oO0yJalommMxcs B JKM3HM 00pa30BaTeIbHOM OpraHW3alUM, OLIYIIEHHE JEeThMHU
0€30IaCHOCTH U TICUXO0JIOrHYecKoro KoMmdpopTra, HHPOpPMaITMOHHON 6€30MTAaCHOCTH.

JInuHOCTHBIE pe3yabTaThbl Ui JETeld C OrPAaHMYCHHBIMH BO3MOXKHOCTSIMH JIOJIKHBI

OTpaXxarTh:
1) s Tyxux, cnaboCbIIaniX, MO3AHOOTIIOXIINX 00yYatOIMXCS:
CHOCOOHOCTh K COLMANBbHOM ajanTalMd M MHTErpald B OONIECTBE, B TOM YHCIE TpH
peanu3ali BO3MOXKHOCTEH KOMMYHUKAIlMM HAa OCHOBE CJIOBECHOW peud (BKIJIIOYAsl YCTHYIO
KOMMYHUKAIIHIO), a TAK)KE, IIPH KEJTaHUU, KOMMYHHKALIMK Ha OCHOBE )KECTOBOW PEYH C JIUIIAMH,
MMEIOLIMMH HapYIICHUS CIyXa;

2) nig 00y4aroIKXCs C HApYLUIEHUSIMHU OIIOPHO-/IBUTaTENIbHOTO arnmapara:
BJIaJICHHE HABBIKAMHU MPOCTPAHCTBEHHOHN M COMATBHO-OBITOBON OPHEHTUPOBKH;
YMEHHE CaMOCTOSATENIFHO M 0€30MacHO MEepPEeIBUTATHCS B 3HAKOMOM M HE3HAKOMOM IPOCTPAHCTBE
C UCTOJIb30BaHNEM CIEUAIBHOTO 000PYI0BaHHUS;
CIOCOOHOCTh K OCMBICIICHHIO © JuddepeHnnanuy KapTHHbBI MHpPa, €€ BPEMEHHO-
NPOCTPAHCTBEHHON OpPTraHU3aIlHu;
CIIOCOOHOCTh K OCMBICIICHUIO COIIMAJIBHOTO OKDPY)KCHHS, CBOEr0 MeCTa B HEM, NPHHSATHE
COOTBETCTBYIOUIMX BO3PACTY LIEHHOCTEH M COIMATIBHBIX POJICH;

3) it 00y4arIMXCs ¢ PACCTPONCTBAMH ayTUCTUYECKOTO CIIEKTpa:
dopmupoBaHHE yYMEHHs ~CJIeIoBaTh OTPabOTaHHOW CHCTEME TpaBWJI TIOBEJACHHUA U
B3aMMOJICHCTBUS B NPUBBIYHBIX OBITOBBIX, YYEOHBIX M COLMAIBHBIX CUTYalUsX, YAEPKUBATh
I'paHUIIBl B3aUMOJICHCTBUS;

3HAHUE CBOMX MPEANOUTEeHUN (orpaHnYeHni) B ObITOBOM cepe u chepe nutepecon.".

JlocTH:KEeHNEe MeTanpeIMEeTHBIX Pe3yJbTaTOB
MeTtanpegMeTHBIMU ~ pe3yiabTaTaMu  H3yueHuss kKypca  «MaTemaruka»  SBIsSETCS
dbopMupOBaHUEe YHUBEPCANbHBIX YueOHBIX aercTBuil (YVY ).
PeryasiTuBHbIe YHUBepPCAJbHbIE y4eOHbIE e CTBHS

BbinycKHUK Hay4uTCH:

® CaMOCTOATCIIBHO OHNpCACTIAThL LCIIH, 3aAaBaTb IMApaMETpbl W KPUTCPUH, IO KOTOPBIM

MOXHO ONIPEACINTD, YTO LEJIb JOCTUTHYTA,



OLIGHUBATh BO3MOXHBIE TIOCIIEICTBHS TOCTUKEHHUS ITOCTABIICHHOH 1eN B IESTEILHOCTH,
COOCTBEHHOM XHM3HM M KH3HH OKPYXXAIOUIUX JIIOJCH, OCHOBBIBASICH HA COOOpaKCHHAX
ATUKH U MODPAJIH;

CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 337a4M B 00Opa30BaTEIbHOHN JEATEIFHOCTH M
KU3HEHHBIX CUTYallUsX;

OLICHMBATh PECYpChl, B TOM 4YHCIE BpeMs W JApyrue HeMaTepHajbHBIE PECYPCHI,
HEOOXOIUMBIE /IS TOCTHYKEHUS TIOCTABICHHOH 1IETIH;

BBIOMpATh MyTh JOCTIDKCHUS 1M, IUIAHUPOBATh pEIICHHE IOCTAaBICHHBIX 3ajad,
ONITUMU3UPYS MaTEepUAIbHBIC U HEMaTepUAIbHBIC 3aTPATHI;

OpPraHu30BbIBaTh A(PQPEKTHBHBII TOUCK PECYpCOB, HEOOXOAMMBIX IS JOCTHXKCHHS
IMOCTaBJICHHOM IICIIH;

COIIOCTAaBJIATDH HOJIyT-IeHHHﬁ pE3YIbTAT ACATCIBHOCTHU C IIOCTaBJICHHOM 3apaHec LCIbIO.

ITo3HaBaTeabHBIE YHUBEPCAJbHBLIC yqeﬁnble JeHCcTBUA

BbINYCKHUK HAYYUTCS:

UCKaTh U HAXOJUTh 0000IIEHHBIE CIIOCOOBI PEIeHH 3a7a4, B TOM YHUCIIe, OCYIIECTBIIATh
pa3BepHYTHI MH(POPMAIIMOHHBIA MMOMCK M CTaBUTh HA €r0 OCHOBE HOBBIE (y4eOHBIC U
MO3HABATEIIbHbBIC) 3a1a4H;

KPUTUYECKH OLIEHUBaTh M HWHTEPIPETUPOBATh HWH(MOpPMAIMIO C pa3HBIX MO3UIHUH,
pacrno3HaBaTh B (PUKCHPOBATH MPOTHBOPEYHS B NH()OPMAIIMOHHBIX HCTOYHUKAX
WCIIOJIb30BaTh Pa3JIMYHbIE MOJEJIbHO-CXEMaTUYECKUE CpPEACTBA IS MPEICTaBICHUS
CYIIECTBEHHBIX CBSI3€M W OTHOIICHHMH, a TakKe MPOTUBOPEUYMM, BBISBICHHBIX B
MH(OPMAIMOHHBIX HCTOYHUKAX;

HaXOJUTh U MPUBOJUTH KPUTUUYECKUE aPTyMEHTHI B OTHOILICHUHU JECWCTBUM U CYXKJICHHUI
JPyroro; CIiOKOMHO M Pa3yMHO OTHOCHUTBHCA K KPUTHYECKUM 3aMEUaHUSM B OTHOLIECHUU
COOCTBEHHOTO CYXJIEHUsI, pacCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS,
BBIXOJMTH 32 PaMKH Y4eOHOro MpeaMeTa W OCYIIECTBISAThH LEJCHANPABICHHBIA MOUCK
BO3MOYKHOCTEH I IIUPOKOTO MEPEHOCa CPENICTB U CIIOCOOOB JIEHCTBHS;

BBICTpauBaTh MHAUBHUIYAIbHYIO 00pPa30BaTEeNbHYIO TPAEKTOPHIO, YUUTHIBASI OTPAHUYCHUS
CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHUS;

MCHSTH U YACPIKUBATH PAa3HbIC TO3UITUU B IMO3HABAaTEIILHOM JesITeIbHOCTH.

KomMyHuKaTHBHBIE yHHBepcalbHble yueOHbIe AeiicTBUSA

BbINYCKHUK HAYYUTCS:



® OCYIIECTBIISATH JIEJOBYI0 KOMMYHHUKAIMIO, KAK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMHU
(kak BHYTpH 0O0pa30oBaTEIBHOM OpraHM3aIlMd, TaK M 3a €€ TpejaesiaMu), MOoa0upaTh
MapTHEPOB JJIsl JCIOBOM KOMMYHHUKAIIUA HCXOJ M3 COOOpaKeHUU Pe3yJIbTaTUBHOCTH
B3aWMO/JICHCTBUSI, A HE JIMYHBIX CUMIIATUI;

® [pU OCYIICCTBICHWU TPYNIOBOH pPabOThl OBITh KaK PYKOBOJIUTEIEM, TaK W UICHOM
KOMaHJIbl B Pa3HbIX poJiAX (T€HepaTop HJeH, KPUTUK, HUCIIOIHUTENb, BBICTYHAIOLIUH,
9KCTEPT U T.1.);

® KOOPJIMHUPOBATh U BBINOJHATH PabOTy B YCIOBUSX PEATbHOTO, BHUPTYAIbHOTO U
KOMOMHHPOBAHHOT'O B3aUMO/JICHCTBHS;

® Dpa3BEepPHYTO, JIOTMYHO M TOYHO H3JIaraTh CBOK TOYKY 3pEHUS C HCMIOJIb30BaHUEM
aJIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) SA3BIKOBBIX CPEJICTB;

® pacrno3HaBaThb KOH(JIMKTOT€HHbIE CUTyallUM W NPEJOTBpaliaTh KOH(MIUKTHI 0 HX
aKTUBHOM (ha3bl, BHICTpAUBATh JIEJIOBYI0 U 00pa30BaTEIbHYI0O KOMMYHHUKAIHIO, n30eras

JIMYHOCTHBIX OIICHOYHBIX CY)KIIGHI/II\/JI.

IIpeamernbie pe3yiabTarbl. ba3oBblil ypoBeHb

B cootBerctBun ¢ ®I'OC COO, npenmernbie pesynbTaThl ocBoeHuss OOIl na 6azoBom
YPOBHE NPEJCTABIECHbl JABYMs TIpynnamu: «BbIIyCKHUK HayduTcs — O0a30BBIH YpOBEHBY,
«BBIMTYCKHUK TMONXYYUT BO3MOXHOCTh HAy4YUTHhCS — 0a30BbI ypoBeHb». Kak W B OCHOBHOM
oOmemM oOpa3oBaHHM, TPYIIa Pe3ylbTaTOB «BbIMYCKHMK HAYYHMTCS» MPEICTaBIsSeT cOOOM
pe3ynbTaThl, JOCTHXKEHHE KOTOPBIX OOECIEeUnMBaeTCsl y4YUTEIIeM B OTHOLIEHHWH BCEX
oOyJaromuxcsi, BIOpaBIINX JaHHBIM ypoBeHb oOyueHus. ['pynma pe3ynbraToB «BbImycKHHMK
NMOJIYYUT BO3MOKHOCTH HAYYUTBCS» OOECIeUMBAETCS Y4YUTEJIeM B OTHOIIEHHMHM YacTH
Hanlosiee MOTHBHMPOBAHHBIX M CHOCOOHBIX OOy4aromMXcCs, BbIOpPABIIMX JaHHBIA YpPOBEHBb
oOyuenus. Ilpu koHTposne kauecTBa oOpa3oBaHHs TpyIla 3aJaHUi, OPUEHTUPOBAHHBIX Ha
OLICHKY TOCTHKEHUS TUIAHUPYEMBIX PE3yJIbTaTOB U3 0si0Kka «BBIMYCKHUK MOIYyYUT BO3MOKHOCTD
HAYYUTHCS», MOKET BKIIOYATHCS B MaTepuaibl 0JIoka «BBIMYCKHUK HAyYUTCS». DTO MO3BOJIUT
IPEJOCTaBUTh BO3MOXKHOCTh OOYYaIOLUIUMCS IMPOJEMOHCTPHPOBATh OBJIQJCHUE KAaueCTBEHHO
UHBIM YpPOBHEM JIOCTMKEHMII W BBIABIATH JWHAMUKY pOCTa YHCICHHOCTH Haubosee

IOATOTOBJIICHHBIX O6yanOIHHXC$I.



Hpe}IMeTHLIe pe3yJabTaThbl. MareMaTuKa: aﬂreﬁpa H HaYajJa MareMaTH4eCKoro
AHAJIn3a, reoMeTpus

ba3oBblii ypoBens «IIpodieMHo-GpyHKIMOHAIBHBIE Pe3yJbTAThD)

Ileaun ocBoeHus

npeaMera

|. BbIyCKHUK HAYYHUTCA

1. Buvinycknuk noyuum
603MONCHOCHIb HAYYUMbCA

st HCIIOJb30BaHHs B
MOBCETHEBHOM JKU3HU u
obecrneueHuUs BO3MOKHOCTH
YCIEIIHOTO POJOKCHHUS

O6paSOBaHI/I5I o CHEHHaJIbHOCTIM,
HC CBsA3aHHBIM C MMPUKJIAHBIM
HUCIIOJIB30BaAaHUEM MaTCMAaTHUKH

s pazsumus mviuiienus,
UCNONBL308AHUS 8 NOBCEOHEBHOIL
JHCUBHU U 0Oecnedenus
B03MOIACHOCMU YCHEUHO20
NPOO0NdHCEHUS 0OPAZ0BAHUS NO
CNEeYUATIbHOCMSIM, HE C8A3AHHbIM C
NPUKTIAOHBIM UCNOTIb308AHUEM
mamemamuxu

TpeGoBanus k pesyjabTaTam

1. Buvinycknuk noayuum
Paznen |. BoIMYyCKHUK HAYYHTCS ) v
603MOMCHOCHIL HAYUUMbCA
OnepupoBarh Ha 6a30BOM —  Onepuposamy?

1. DJeMeHTDI
Teopuu
MHOKECTB U
MATEMATHYECKO

W JIOTMKH

ypOBHel IIOHATHUAMU: KOHCYHOC

MHOKECTBO, 3JIEMEHT
MHOECTBA, II0OJIMHOXECTBO,
nepecevyeHne u 00beAMHEHUE
MHO’KECTB, YHCJIOBBIE
MHO’KECTBA Ha KOOPIAMHATHOU
IIPSIMOM, OTPE30K, NHTEPBAJ,;
omepupoBaTh Ha OA30BOM
YPOBHE NOHATUSAMU:
YTBEPXKACHHUE, OTPULIAHUE
YTBEPKACHUSI, UICTUHHBIE U
JIO’)KHBIE YTBEPKACHMUS,
IIPUYNHA, CIEACTBHUE, YACTHBIN
cityyail o01Iero yTBepKIeHus,
KOHTpIIpUMED;

HaxOJIUTh NIEPECCUCHUE U
00bEeIMHEHNE IBYX MHOXECTB,
MIPEJCTAaBICHHBIX I'paprUeCcKu
Ha YUCJIOBOW MPSIMOM;
CTPOUTBH HA YUCIIOBOU MPSAMOMN
IIOAMHOKECTBO YUCIIOBOTO
MHO’KECTBA, 3aJJaHHOE
MPOCTEHIINMHU YCIIOBUSIMU;

NOHAMUAMU: KOHEUHOe
MHOJCECm80, I1eMeHm
MHOXHCECMBA, NOOMHONICECMBO,
nepeceyerue u 00veOuHeHue
MHOXHCECMS, YUCTIO8bIE MHOMICECEA
HA KOOPOUHAMHOU NPSAMOL,
ompe30K, unmepsa.l,
NOJIYUHMEPBAIl, NPOMENCYMOK C
8bIKOJIOMOLL MOYKOU, epaguueckoe
npeocmasieHue MHONCeCMs Ha
KOOPOUHAMHOU NIOCKOCTU,

— onepuposamuv NOHAMUAMU:
ymeepaicoenue, ompuyanue
VMBepHCOeHUsl, UCTUHHbLE U
JIOJCHBLE YINBEPIHCOCHUSL, NPULUHA,
creocmaue, 4acmubvlil CIy4at
0buje2o ymeeparcoenus,
KOHmpnpumep;

—  nposepams

NPUHAOTIEHCHOCMb DTleMeHmda
MHOJCECMBY,

—  HaxoOumv nepeceverue u

—  00vBeouHeHUue MHOHCECMS,

8 MOM YUce npeoCmagIeHHbIX
epaghuuecku Ha YUCi080U NPAMOU U
Ha KOOPOUHAMHOU NIOCKOCMU,;

! 3H€CL M Jajiee: pacrio3HaBaTh KOHKPETHBIC IIPUMEPHI O6IIII/IX IIOHSITUH I10 XapaKTCpHbIM NMMPU3HAKAM, BBITIOJIHATH
HeﬁCTBHH B COOTBETCTBUM C ONPCACICHUCM U HpOCTeﬁmHMH CBOMCTBaMU HOHHTHﬁ, KOHKPCTU3UPOBATh IMMIPUMEPaAMU

o011Me ITOHITHS.

2 31ech U Jlaniee; 3HATH ONPEJIEIEHHE TIOHATHS, YMETh MOSCHATH €T0 CMBICI, YMETh UCIIOJIB30BATh MOHSTHE U ETO
CBOMCTBA IIPH NPOBEAECHUH PACCYKIECHUH, PEILICHUH 3a/1a4.




pacro3HaBaTh JIOKHBIE
YTBEPKICHUS, OLTHOKU B
pacCyXJIeHUSIX, B TOM YHCJIIE C
HCII0JIb30BAaHUEM
KOHTPIPUMEPOB.

B noeceoneenoii scuznu u npu
uzyueHuu Opy2ux npeomemaos:

— HCHOJb30BaTh YNUCIOBHIE
MHO€ECTBA HAa KOOPJAMHATHON
MPSAIMOM JJI ONIMCAHUS peabHBIX
MPOLIECCOB U SIBJICHUIA;

— IPOBOJHUTH JJOTUYECKHE
pPacCyKJIeHUsI B CUTYallUsIX
[MOBCEHEBHOW KU3HU

- npo8ooOUMsb 00KaA3amelbHble
paccyscoenus 0na 060cHo8aHUA
UCMUHHOCIMU YMBEPIHCOEHUI.

B noeceoneenoit scuznu u npu

u3yueHuu Opy2ux npeomemos:

- UCNONIL3068AMb YUCTIOBbIE

MHOHCECMBA HA KOOPOUHAMHOU

NPAMOU U HA KOOPOUHAMHOLUL

nI0CKOCMU OJIs1 ONUCAHUSL

DPeanvbHbIX NPOYeccos U A6NEHUlL;

- npoeoOUMsb 00KA3AMEIbHbLE

PACCYHCOeHUsL 8 CUMYAYUAX

N0BCEOHEBHOU HCU3HU, NPU

peuteHuu 3a0a4 u3z opyaux

npeomemos

2. Yucaau

BBIPAKCHUA

OnepupoBarh Ha 6a30BOM YPOBHE
MOHATUSIMH: IIEJI0C YHCIIO,
JICIMMOCTD YKCeJl, OOBIKHOBCHHAS
Ipo0b, AeCATUYHAS APOOb,
palMoHAIBHOE YUCIIO,
NpUOMIKEHHOE 3HAUYEHNE YHCIIa,
4acTh, 107151, OTHOIICHHUE, MPOIIEHT,
MOBBIIICHHUE U TTOHMKCHUE Ha
3a/IaHHOE YHUCJIO TIPOLICHTOB,
Maciirtao;

omepupoBaTh Ha 0A30BOM yPOBHE
MOHATUSAMH: JIorapudm duncia,
TPUTOHOMETPUYECKAsL OKPY>KHOCTb,
rpajaycHasi Mepa yria, BeJIMYhHa
yIJia, 3aJJaHHOr0 TOYKOM Ha
TPUTOHOMETPUYECKON OKPYKHOCTH,
CHUHYC, KOCUHYC, TAHT€HC U
KOTaHI'€HC yTJI0B, UMEIOLIUX
MIPOU3BOJILHYIO BETUYHHY;
BBITIONHSATH apuMeTndecKkue
JIEWCTBHUS C IIETBIMU U
palMOHANIbHBIMH YHCIIAMU;
BBIIOJIHATH HECJIOKHBIE
peoOpa30BaHUs YUCIOBBIX
BBIPKECHHH, COJEPKAIIUX CTETICHU
qucen, 1100 KOPHH U3 YUCE, TH00
Jorapu(Qmbl YHCET;

CPaBHUBATH pallMOHAIbHBIE YUCIIA
MEXy CO00i;

OLICHUBATh U CPABHUBATH C
paIroHaIbHBIMH YUCTIAMU 3HAYCHUSI
LIEJIBIX CTENEHEN YK CEN, KOPHEN
HaTypaJIbHOM CTENEHU U3 YUCEIl,
norapudMoB YHCeN B IPOCTHIX
cirydJasix;

M300pakaTh TOYKAMU HA YUCIOBOM
MIPSIMOM TIEJTbIE U PAIIOHATILHBIE

C60000H0 onepuposams
NOHAMUAMU: Yelloe YUCTLO,
0enuUMoCmy yucei, 0ObIKHOBECHHAs.
0pobb, decamuunas Opoow,
PAYUOHATIbHOE HYUCTLO,
NPUOUNCEHHOE 3HAYEHUE YUCIA,
yacme, 00/, OMHOULEHUE,
npoyenm, nogvlieHue u
NOHUCEHUE HA 3A0AHHOe YUCTIO
npoyenmos, macuimao,
NPUBOOUMb NPUMEPDL YUCET C
3A0AHHBIMU CBOUCNEAMU
OeaUMoCmiu,

ONepupoBamv NOHAMUAMU:
Jo2apugm uucaa,
MPUSOHOMEMPUYECKASL
OKPYIHCHOCMb, PAOUAHHAS U
2paodycHas mepa yend, 6eIuUtUura
yena, 3a0aHH020 MOYKOU HA
MPUSOHOMEMPUYECKOT
OKPYICHOCMU, CUHYC, KOCUHYC,
MAH2EHC U KOMAH2EHC V2Tl08,
UMEIOWUX NPOU3ZBOILHYIO BEIUYUHY),
yucia e u

BbINOIHAMb apumemuiecKue
Oelicmasusl, couemasl ycmmwie u
NUCbMEHHbLE NPUEeMbl, NPUMEHSISL
npu HeobxooumMocmu
8bIYUCIUMEIbHBIE YCIMPOUCMEA,
HAxXo00ums 3HaA4eHUsi KOPHs
HAMypaibHOU CMeneHu, CmeneHu ¢
PAYUOHATILHBIM NOKA3AMENEM,
Jo2apughma, ucnonwb3ys npu




qHCIa;

n300pakaTh TOUKAMHU HA YHCIOBOM

IPSIMOH LieJble CTENIEHH YHCell,

KOpPHU HaTypaJbHOH CTEIICHU U3

quce, JJOrapu(mbl UUCell B

IIPOCTBIX CIIydasix;

BBINOJIHATH HECIIOXKHBIE

npeoOpa3oBaHus LENbIX U APOOHO-

palnMoHaIbHBIX OYKBEHHBIX

BBIPAKCHMUIA,

BBIPA)XaTh B IPOCTEHIINX CIIydasx

U3 paBEHCTBA OJHY IEPEMEHHYIO

qyepes Ipyrue;

BBIUUCIIATH B IPOCTHIX CIydasix

3HA4YEHUS YUCIIOBBIX U OYKBEHHBIX

BBIPAKCHUH, OCYILIECTBIIAA

HE00X0/IMMBbI€ TIOJICTAHOBKH U

peoOpa3oOBaHuUs;

M300pakaTh CXeMaTHYEeCKH yroJ,

BEJIMYMHA KOTOPOT'O BBIPA’KEHA B

rpagycax;

OLIEHUBATh 3HAKU CUHYCa, KOCHHYCA,
TaHI'€HCa, KOTaHIeHca
KOHKPETHBIX YIJIOB.

B noeceonesnoit srcusnu u npu

uzyueHuu Opyzux y4eoHvix

npeomemos:

BBINOJIHATD BBIYMCIICHUS IPU
pellIeHnN 3a1a4 IPaKTHYECKOI0
XapakTepa,

BBITIOJHATH MPAKTUYECKUE PACUETHI C
MCIIOJIb30BaHUEM TIpU
HEO0OXOIMMOCTH CIPaBOYHBIX
MaTEpUajIOB U BBIYNACIUTEIbHBIX
YCTPONCTB;

COOTHOCHUTB PEaJIbHbIE BEJTUYNHBI,
XapaKTEPUCTUKU OOBEKTOB
OKpPYXKaroIlero Mupa ¢ ux
KOHKPETHBIMU YHCJIOBBIMU
3HAYCHUSIMU;

HCII0JIb30BAaTh METO/Ibl OKPYIJICHUS,
NpUOJIMKEHUS U IPUKUJIKU TTPU
pEIIeHNHN IPAKTUYECKUX 3a/1a4
[IOBCEHEBHOM KU3HU

HeoOX00UMOCmU 8bIYUUCTUMENbHbIE
ycmpoucmaea;

NOIb308AMBCSL OYEHKOU U
NPUKUOKOLL NPU NPAKMUYECKUX
pacuemax;

npoB8oOUMb NO U36ECMHBIM
Gopmynam u npasuiam
npeobpazosanus 6YK6EeHHbIX
8bIPAICEHUU, BKIIOUAIOUUX
cmenetu, KOpHU, 102apughmol u
mpueoHomMempuieckue QyHKyuu,
HAX0O0UMb 3HAYEHUS YUCLOBbIX U
OYKBEHHBIX 8bIPAdCEHUL,
ocyujecmenss Heooxooumvle
NOOCMAHOBKU U NPE0OPA308AHUSL,
- uzobpasicams
cxemamuuecku yeo, 8eIudUHa
KOMOPO20 8bIpadiCeHa 8 2padycax
UnU paouanax;

- UCNONb308aMb NPU PEUUEHUU
3a0ay mabauuHvle 3HaA4eHUs
MPULOHOMEMPULECKUX DYHKYULL
Venos;

- BbINOIHAMb NEPEBOO
BEUYUHBL Yad U3 PAOUAHHOLL
Mepul 8 2pAOYCHYI0 U 0OPAMHO.

B noeceoneenoit scuznu u npu
uzyueHuu Opyzux yueoHvix
npeomemos:

8bINOIHAMb 0CUCMEBUSL C
YUCTIOBLIMU OAHHBIMU NPU PeUleHUU
3a0ay NPAKMuUYecKo2o xapakxmepa
U 3a0ay U3 paziudnsix ooracmei
3HAHULL, UCHONbL3YS NPU
HeobXo0UMOCmu CnpagoyHble
Mamepuansl U bl4UCIUMETbHBIE
ycmpoucmea;

OYEeHUBaAMb, CPABHUBAMNDb U
UCNOIBL3068aMb NPU peuleHUU
NPAKMU4eCcKUx 3a0ay Yucioevle
3HAYEHUs PealbHblX 6eUYUH,
KOHKpemHble YUCosble
Xapaxkmepucmuku 00vekmos
OKpYHCaOUieco Mupa

3. YpaBHeHus U

Pemrats nuHENHbIE YpaBHEHUS U

- Pewamo payuorHalbHble,
nokasaniejibHvle U




HEepaBeHCTBA HEPaBEHCTBA, KBaJIpaTHbHIE Jocapugmuyeckue ypasHeHus u
Hepagencmea, npocmetiuiue
ypaBHEHUS;
UppayuoHaibHovle U
peuats jgorapudmuyeckre MpuecoHoMempuyecKue ypasHeHus,
HepagseHcmea U ux CUCmembl,;
ypaBHEHHUsI BHJIa
UCNONIL3068aMb MEMOObl PeUleHUs]
loga(bx+c)=dwu VpasHeHuil: npuseoeHue K Uy
. «npoussedenue pasHo Hymo» Uil
MPOCTEHIINE HEPABEHCTBA BUAA
«4acmHoe pasHo HYII0», 3aMeHA
logax<d; nepemenHbIX,
UCNONIL308AMb MEMOO UHMEPBANI08
peliaTh noka3aTebHble YpaBHEHHUS,
0J15l peuleHus HepageHcme,
Buma a > *°=d (rze d MoxHO — UCNONb306AMb
epaghuueckuti memoo 0ns
MIPEJICTAaBUTh B BUJC CTEIICHU C
NPUOTUHNCEHHO20 peuleHUs
OCHOBaHHUEM @) U NMPOCTEUIIINEe VPAGHeHUl U HePAGeHCmE;
HepaBeHcTBa Buga 8*<d (rze d - usobpasxcams ha
MPULOHOMEMPUUECKOL
MOJKHO IIPCACTAaBHUTh B BUAC CTCIICHU OKPYIHCHOCMU MHOINICECE0
¢ ocHOBAHHEM a);. peuteHuti npoCcmeriuux )
MPUSOHOMEMPUYECKUX YPABHEHU
IMPHUBOJUTH HECKOJILKO IIPUMEPOB U HepaserHcme;
KOpHEil IpocTeifiero — GOINOIHAMY 0m6?p KopHell
VpasHeHuil Uiy peuleHuti
TPUTOHOMETPHUICCKOTO YpaBHCHMA HepaseHcme 8 COOmeemcmeauu ¢
BHJIA: Sin X = a, OONOIHUMENbHLIMU YCI0BUAMU U
02PAHUYEHUSIMU.
Cosx=a, lgx=a,CctgX=a,rae d— | B nogcedneenoii xcusnu u npu
Ta6IMYHOE 3HAYCHHE uUzyueHuu Opy2ux y4eoHvix
npeomemos:
COOTBCTCTBYIOUICH - CcOCMasisime u pewams
TPUrOHOMETPHYECKOH (YHKIIHH. VpasHeHus, cucmembl ypasHeHul u
HepageHcmea npu peuleHun 3a0ay
Opy2ux yueoHvlx npeomemos;
B noeceoneenoi scuznu u npu - UCROAb306AMb YPAGHEHUA U
HepageHcmaa 0711 NOCIMPOeHUs. U
U3yUeHUU Opy2UX npeomemos: UCCNe006aHUS NPOCMETIULUX
- COCTaBJIAATh U PEIIaTh YPaBHECHUs U | MAMEMAMULECKUX Mooenet
. PeanbHbIX CUmMyayuti uau
CHCTEMbI YPABHERHUH DY PEMICHUH | pyryynadmbix 3adau,;
HECJIOKHBIX IPAKTUYECKUX 3a/1a4 - ymems UHmepnpemupoesdano
NONYYeHHbLI NPpU peuenuu
VPasHeHUsl, HepaBeHCMB8a UlU
cucmemvl pe3yibmam, oYeHU8ams
€20 npasoonododue 8 KOHmMeKkcme
3A0AHHOU PeanbHOU CUMyayuu uiu
NPUKIAOHOU 3a0ayu
OnepupoBath Ha 6a30BOM ypOBHE Onepuposamsb NOHAMUAMU.
MOHATUSIMU: 3aBUCUMOCTD BEJINYMH, | 3A8UCUMOCIb BEIUYUH, YHKYUA,
4. ynkuun (GyHKIUS, apryMEHT U 3HaUeHUe apeymenm u 3HaveHue QyHKyuu,

(GyHKIIUH, 00JIaCTh ONpeIeICHHS U
MHO’KECTBO 3HAYCHUU (DYHKITUH,

obnacmu onpeoenerus u
MHONCECME0 3HAUEHUL PYHKYUU,




rpaduk 3aBUCUMOCTH, Tpaduk
byHKIUY, HYIA QYHKIWH,
IIPOMEKYTKH 3HaKOIIOCTOSIHCTBA,
BO3pacTaHME HA YUCIIOBOM
IIPOMEXYTKE, yObIBaHUE HA
YHCIIOBOM ITPOMEXKYTKE,
HauOoJIblIee U HAUMEHbIIIEE
3Ha4YeHHEe PYHKIUHU HA YHCIOBOM
IIPOMEKYTKE, IepUoIuIecKas
GbyHKLUMS, TIEPHOS;

OIlepUpOBaTh Ha Ha30BOM ypOBHE
MOHATHUSIMU: TIpsIMast U OOpaTHas
IPONOPLUOHATILHOCTD JIMHENHAs,
KBaJpaTU4Has, JorapupmMudeckas u
nokaszatesbHast QyHKIHUH,
TPUTOHOMETPUYECKHE (DYHKIIUH;
pacrio3HaBaTh rpaduKu
AIIEMEHTAPHBIX (DYHKIMNA: TPIMOH 1
00paTHOM MPONOPIIMOHATHHOCTH,
JIMHEHOM, KBaAPaTUIHOM,
Jorapu(MHUUECKOM U MOKa3aTeIbHOU
(GyHKUMN, TPUTOHOMETPHUECKUX

G yHKIHI;

COOTHOCHUTB I'paMKH 3JI€MEHTaPHBIX
GbyHKIMN: TIPSMOIA U 00paTHOM
IIPONOPLIMOHATILHOCTH, JTUHEHHOH,
KBaJPaTUIHOM, JTOTapu(PMUIECKON
NoKa3aTeabHON QyHKIU,
TPUTOHOMETPHUYECKUX (DYHKIUH C
(dbopmynaMu, KOTOPBIMU OHHU 33JIaHBbI;
HaXOJUTh 10 TpapuKy NpUOIHKEHHO
3Ha4eHUs1 GYHKLUU B 3a/laHHBIX
TOYKaXx;

OIpeIeNIATh 10 TpauKy CBOWCTBA
GbyHKIUY (HYJIH, TPOMEXYTKU
3HAKOIIOCTOSIHCTBA, IIPOMEKYTKHU
MOHOTOHHOCTH, HAUOOJIbIINE U
HaUMEHBIINE 3HAaYEeHUs U T.11.);
CTPOMTH 3CKU3 Tpaduka GyHKIUH,
YIIOBJIETBOPSIIOLIEH IPUBEACHHOMY
Habopy ycrnoBUil (TPOMEKYTKH
BO3pacTaHus / yObIBaHUS, 3HAUCHHE
(GYHKIIUH B 33JaHHOM TOYKE, TOUKH
AKCTPEMYMOB H T.II.).

B noeceoneenoi scuznu u npu
U3yueHuu Opy2ux npeomemaos:
OTpeAeNsATh Mo rpadukaM CBOHCTBA
peabHBIX MPOIIECCOB U
3aBUCHMOCTEH (HauOOombIINe U
HaWMEHBIIINE 3HAYCHHUS,
MIPOMEXKYTKH BO3PACTAHUS U

epaghux 3asucumocmu, epapux
@yHryuu, Hyau QynKyuu,
NPOMENCYMKU 3HAKONOCMOSHCMEA,
go3pacmanue Ha YUCI080M
npomedcymxe, yovieanue Ha
YUCTO80M NPOMENCYNIKE,
Haubobulee U HaUMeHbULee
3HayeHue YHKYuU Ha YUci080M
npomedcymre, nepuooudecKkas
@yuKyus, nepuoo, yemnasn u
HeuemHasi (PyHKyuu,
onepuposamv NOHAMUAMU: NPAMAZL
u obpammuas
NPONOPYUOHATLHOCY, TUHEIIHAS,
K8aOpamuuHasi, jo2apupmuyeckas
U NOKA3amenbHas YYHKYuu,
mpucoHomMempuueckue QyHKyuu,
- onpeoensamo 3HaueHue
@YHKYUU RO 3HAUEHUIO ApeYMeHmA
npuU paziuyHbIX CHOCO6Aax 3a0anus
@yuryuu;
- cmpoums epaguxu
UBYYEHHBIX (DYHKYUIL,
ONUCHIBAMb NO 2PAPUKY U 8
npocmetuux cayuasx no opmyie
nogeoewue u c8oUCmea QyHKyutl,
Haxooums no epaghuxy QyHxyuu
Haubobuue u HauMeHbuUe
SHAYEHUsL,
cmpoums dCcKu3 epagura gyHxkyuu,
yoosnemeopsarouell npueeoeHHoOMy
HAbopy YCA08ULL (NPOMENCYMKU
803pacmanus/yovieanus, 3Ha4eHue
@dyHKyuu 8 3a0anHOl Mmouxe,
MOYKU IKCMPEMYMOS,
acumMnmomul, HyIU QYHKYUU U
m.o.);
pewams ypagueHus,, npocmeriuiue
cucmemvl YPaGHEHUl, UCHOTIb3YSL
CB0UCMEa YHKYUL U UX 2PAPUKOS.
B noeceonesnoii scuznu u npu
uzyueHuu Opy2ux y4eoHvix
npeomemos:
- onpeodensims no epaguram u
UCNONb308aMb OJI5l PEUEHUS]
NPUKTIAOHBIX 3A0a4 CBOUCMBA
PeanbHbIX NPOYECccos U
3asucumocmetl (Haubovuue u
HaumeHblue 3HA4eHUsl,
NPOMENCYMKU 603PACTNAHUS U
VObI8aHUsL YYHKYUU, NPOMEIHCYMKU
3HAKONOCMOAHCNEA, ACUMNIMOMUL,




yObIBaHUS, TPOMEKYTKH
3HAKOIOCTOSIHCTBA U T.IL.);
MHTEPIPETUPOBATH CBOKCTBA B
KOHTEKCTE KOHKPETHOMN
MPAaKTUYECKONW CUTyalluu

nepuoo u m.n.);

- UHmMepnpemuposanms
ceoticmea 8 Konmekcme
KOHKDEemHOU NpaKkmuyeckou
cumyayuu;

- onpeodensimos no epagpuram
npocmetiuiue XapaKkmepucmuky
nepuooUyecKux npoyeccos 8
buono2uu, IKOHOMUKeE, MY3bIKe,
paouocsazu u op. (amniumyoa,
nepuoo u m.n.)

5. DJ1eMeHTBI
MATEMATHYECKO

ro aHaJim3a

OmnepupoBarb Ha 0a30BOM YpOBHE
MOHATHSIMH: IPOU3BOIHAS (HYHKITUN
B TOYKE, KacaTelibHas K rpaduky
GbyHKIMH, TPOU3BOIHAS (DYHKIINH;
OIIpEeAEIATh 3HaYEHHUE ITPOU3BOIHOM
(GYHKIIUHU B TOYKE 10 U300paKEHUIO
KacaTeIbHOU K TpaduKy,
MIPOBEJICHHOM B 3TOI TOUKE;
pelaTh HeCI0XKHbIE 3a7a4n Ha
MIPUMEHEHUE CBSA3H MEXKIY
MIPOMEKYTKaMU MOHOTOHHOCTH U
TOYKaMH dKCTpeMyMa (hyHKIIUH, C
OJIHOM CTOPOHBI, U IPOMEXKYTKAMH
3HAKOMOCTOSIHCTBA U HYJISIMU
MIPOU3BOTHOM ATOU (DYHKITUU — C
JIPYTOM.
B noeceonesnoii scuznu u npu
u3yueHuu Opyzux npeomemos:
MOJIB3YSICh TpaKaMH, CPAaBHUBATh
CKOpOCTH BO3pacTaHus (pocTa,
TOBBIIICHUS, YBETUICHUS H T.I1.)
WA CKOPOCTHU YObIBaHMS (IaieHus,
CHIDKEHHSI, yMEHBIIICHUS H T.I1.)
BEJIMYMH B peajbHbBIX MpoOIleccax;
COOTHOCHUTH T'pa()MKH peasibHbIX
MPOILIECCOB U 3aBUCUMOCTEH € MX
OTMCAHWSIMH, BKITFOUAIOIIIMMU
XapaKTepUCTUKHU CKOPOCTHU
n3MeHeHus (ObICTPBIN pocT,
IUIaBHOE MOHMKEHUE U T.I1.);
WCTIOJIH30BaTh TPAPUKH peaTbHBIX
IIPOLIECCOB ISl PELICHHUS
HECIIO)KHBIX MPHUKIIAHBIX 33/1ad,
B TOM YHCIIE OTIPeess Mo
rpaguKy CKOPOCTh X0/1a
nporecca

Onepuposams noHAMUAMU.
npou3Bo00HAs PYHKYUU 8 MOUKe,
KacamenvHas K 2paghuxy
@yHKyuu, npouzeooHas
dyHxyuu;

BLIYUCTAMb NPOUZEOOHYIO
00HOUNIeHA, MHO20YEHda,
K8AOpamHo20o KOpHs,
NPOU3BOOHYIO CYMMbL (DYHKYUL,

—  GLIYUCTIAMb NPOU3BOOHBIE
NeMEHMAPHBIX PYHKYULL U UX
KOMOUHAYUtl, UCNONIb3Ys
CHpagouHble Mamepuansl,

— uccneoosamsv 8 NPOCMenuux
cayuasx pyukyuu Ha
MOHOMOHHOCMb, HAXOOUMb
Haubonvbuiue U HaumMenbuiue
3HaueHus yHKYuil, cmpoumso
epaguku MHO2041EHO8 U
npocmeuux payuoHAaIbHbIX
@yHKYUil ¢ ucnorv308aHUEM
annapama mMamemamuyecKo2o
amanusa.

B noeceoneenoit scuznu u npu

uzyueHuu Opy2ux y4eoOHvix

npeomemos:

peuwams NPUKIAOHble 3a0ayi U3

ouonozuu, puzuxu, xumuu,

9KOHOMUKU U OpYeUx npeomemos,

CBA3AHHbIE C UCCTEe008AHUEM

Xapaxkmepucmux peaibHblxX

npoyeccos, HaxoxHcoeHuem

HauUOONLUUX U HAUMEHbULUX

3Ha4eHull, CKOpoCmu U yYCKOpeHus u




UHMeEPnpemuposams noJyyeHHble
pe3yiomamol

6. CratucTuka u
Teopus
BEPOSATHOCTEN,
JIOTMKA U

KOMOMHATOPHKA

OnepupoBath Ha 6a30BOM

YPOBHE OCHOBHBIMHU OTHCATEITHHBIMU
XapaKTepUCTHUKAMH YHCIOBOTO
Habopa: cpegHee apupmMeTHIecKoe,
MearaHa, HauOoJIbIIee U
HauMEHbBIIICe 3HAYCHMUS;
orepupoBaTh Ha 0A30BOM YpOBHE
MOHATHSIMH: YAaCTOTa ¥ BEPOSITHOCTh
COOBITHSI, CITy9aifHBII BBIOOD, OTIBITHI
C PaBHOBO3MOKHBIMH
3JIEMEHTaPHBIMU COOBITUAMU;

- BBIYUCIISTH BEPOSTHOCTH
COOBITHI HA OCHOBE MOJICUeTa YnciIa
HCXOJIOB.

B noeceonesnoii ycuznu u npu
U3yueHuu Opy2ux npeomemaos:
OLICHUBATh U CPABHUBAThH B MPOCTHIX
CIIy4asix BEPOSATHOCTU COOBITHIA B
peabHOM KU3HH;

9UTaTh, COTIOCTABIISATH, CDABHUBATH,
HWHTEPIPETUPOBATH B MPOCTHIX
Clly4asix peajbHbIe JaHHbIE,
MIPEICTaBIICHHBIE B BUJIE TAOJHII,

auarpamm, rpaukos

- Hmems npedcmasnenue o
OUCKDEMHBIX U HeNPEPbIGHBIX
CYUAUHBIX BEUYUHAX U
pacnpeoeneHusix, 0 He3a8UCUMOCMU
CYUAUHBIX BEUYUH,

- umems npedcmasiienue o
MAMeMAMuYecKom OANCUOAHUU U
oucnepcuu Ciy4aunblx GeIUYUH,

- umems npedcmasienue o
HOPMANbHOM pacnpeoeieHuy u
npumepax HOpMaIbHO
PpacnpeoeieHHbIX CYYAUHbIX
BeNUYUH,

NOHUMAMb CYyMb 3aKOHA DOILUUUX
yucen u 8b100pOUHO20 Memooda
usMepeHus 6eposSsMHOCmell;
umems npedcmasienue 0o
VCI08HOU 8EPOSMHOCIU U O NOJIHOU
8EPOAMHOCMU, NPUMEHAND UX 8
peweHuu 3a0ad;

umMemsb npeocmasieHue 0 6AHCHbIX
YACMHbBIX 8UOAX pacnpeoesieHull U
NPUMEHSIMb UX 6 pelleHUl 3a0ay;
- umems npedcmasiienue o
KOppensayuu CIy4aiHblX 6e1U4UH, O
JIUHENIHOT pe2peccull.

B noeceonesnoii scuznu u npu
uzyueHuu Opyzux npeomemos:

- BLIUUCTIAAMD UTU OYEHUBANb
8eposmMHOCmU COObIMULL 8
PEAbHOU HCUSHU,

— 8b1OUPAMb NOOX00sAUfUE
MemoObl npedcmagieHus u
06pabomxu OaHHbIX,

- yMemb peuams HeCloHCHble
3a0auu Ha npumMeHeHue 3aKoHA
OOnbLUUX YUCeT 8 COYUOTIO2UU,
CMpaxo8aHuu, 30pagooXpaHeHul,
obecneyenuu bezonacHocmu

HacesleHusl 6 llp€36blllaﬁHle




cumyauyusx

7. TexkcTOBBIE

3aMa4n

Pemate HecI0)KHBIE TEKCTOBBIE
3aJla4¥ pa3HbIX TUIIOB,
- aHaJM3UPOBAThH YCIIOBUE
3a/1auu, IPH HEOOXOTUMOCTH
CTPOUTH JIJISl €€ PEIICHUs
MaTeMaTUYECKYI0 MOJIETb;
- IMOHMMATh U UCIOJb30BaTh
JUTSL peIlieHus 3a/1aui HH()OPMAIIUIO,
MPEACTABICHHYIO B BUJIE TEKCTOBOMN
M CUMBOJILHOM 3aITHCH, CXEM,
Ta0IuI, TUarpamMmm, rpad)uKoB,
PHUCYHKOB;
- JIEHCTBOBATH I10 AJTOPUTMY,
coJiepKalieMycs B YCJIOBUH 3a/1auu;
- HCIIOJIb30BATh JIOTHYCCKHUE
paccyXJICHHSI IPU PEIICHUH 33]1a9H,
- paboTath ¢ N30BITOYHBIMU
YCIIOBUSIMU, BBIOWPAsI U3 BCEH
nH(popManuu, TaHHBIC,
HEO0OXOIUMBIC JUIS PEIICHUS 33]1a4H;
- OCYIIECTBIISITh HECIIOKHBII
nepedop BO3MOKHBIX PEIICHUM,
BBIOHpAst U3 HUX ONTHMAIILHOE 110
KpUTEpUsM, c(HOpMYIHPOBAHHBIM B
YCIIOBUU;
- aHaJIM3UPOBATh U
UHTEPIPETUPOBATH MOTYYCHHbBIE
pEIICHUS B KOHTEKCTE YCIIOBHS
3aJ1a4ud, BEIOUPATh PEIICHUS, HEe
MIPOTHUBOpPEYAIINE KOHTEKCTY;
peliaTh 3aa4n Ha pacyeT
CTOMMOCTH ITOKYTIOK, YCITYT, TIO€3/I0K
U T.IL;
pelIaTh HeCIOKHBIE 3a/1a4H,
CBSI3aHHBIE C JIOJIEBBIM Y4aCTHEM BO
BIIQJICHUH (DUPMOM, IPEITPHITHEM,
HEJIBUKUMOCTBIO;
pelIaTh 3aa4n Ha IPOCTHIC
MIPOLIEHTHI (CUCTEMBI CKUJIOK,
KOMHCCHUH) U Ha BBIYUCIICHUC
CIIOKHBIX MPOILIEHTOB B Pa3TUYHBIX
CXeMax BKJIQJIOB, KPEIUTOB H
UIIOTEK;
pelraTh MPaKTHICCKHUE 3a[auH,
TpeOyIoIIHe UCIIOIb30BAHUS
OTPUIATEILHBIX YHCEN: HA
oTpesieNieHUuE TeMIlepaTyphl, Ha
OTpeieNICHUE TTOJOXKCHHSI Ha
BPEMEHHOM OCH (J10 Halllel 3pbl U
MOCJIe), HA ABUKEHUE JCHE)KHBIX
CpeacTB (MpUX0J/pacxon), Ha

Pewamo 3a0auu pazmvix
MUnos, 6 Mom uucie 3a0a4u
NOBLILUEHHOU MPYOHOCTUL;
8610UPaAMb ONMUMATIbHBILLL
Memoo peuleHus 3a0ayu,
PAaccmMampusast pasiudHole
Memoowl,

cmpoums Mooeb peueHus
3a0a4u, npo8ooUMs
00oKa3amenbHble PACCYHCOCHUsL,

pewamnv 3a0a4u,

mpebytowjue nepedopa 8apuanmos,

nposepKu YClo08Uil, 8b100pa

onmumalbHOo20 pesyibmama,

anaiusupoeams u

UHmepnpemupoeanvb pes3yibmdanibl

6 KOHmeKcme yClo6us 3610611{1/[,

8b10UPaAMb peuieHus, He

npomuesopedauiue KoOHnmexkcmy,

nepesooums npu peuleHuu

3a0ayu uHghopmayuro u3 00HoU

dopmvl 6 Opyeyio, UCNOIb3YsL NpU

HeobXo00uMoCmu cxemol, maodoIuybl,

epaghuxu, ouazpammol;

B noeceonesnoii scuznu u npu

uzyueHuu Opyzux npeomemos:

pewams npakmudeckue

3a0ayu u 3a0a4u U3 Opyaux

npeomemos




ompe/ielIeHUE TITyOUHBI/BBICOTHI U
T.IL.;

HCIIOJIb30BaTh MOHATHE MacIiTada
JUTSL HAXOXKICHUS! PACCTOSIHUM U
JUIMH Ha KapTax, MJlaHaX MECTHOCTH,
IJITAHAX [MOMEILEHUH, BBIKPOMKaX,
pu paboTe Ha KOMITBIOTEPE U T.1I.
B noeceoneenoii scuznu u npu
uzyueHuu Opy2ux npeomemaos:

- pemiaTh HeCI0KHbIC
MPaKTUYECKUE 3a]auH,
BO3HHUKAIOIINE B CUTYaIUAX
MMOBCEHEBHON JKM3HU

8. I'eomeTpus

OmnepupoBath Ha 0a30BOM ypOBHE
MOHATUSIMU: TOUKA, IIpsiMas,
IUIOCKOCTB B IIPOCTPAHCTBE,
NapajuIeIbHOCTD U
NEePIEHAUKYIPHOCTD MPSIMBIX U
MIOCKOCTEI;

pacro3HaBaTh OCHOBHBIE BH/IbI
MHOT'OTPaHHHUKOB (ITpU3Ma,
UpPaMUA, TPSAMOYTOJIbHBIN
napajuiesenumnes, Kyo);
n300paxaTh u3ydaemble GUTYPHI OT
PYKH U C IPUMEHEHHUEM IIPOCTBIX
YEepPTEKHBIX UHCTPYMEHTOB;

nienath (BBIHOCHBIE) IIJIOCKUE
YEepTEKU U3 PUCYHKOB ITPOCTHIX
00BEMHBIX (HUTYp: BH]I CBEPXY,
cOOKy, CHU3Y;

W3BJIEKAaTh HHPOPMAIIUIO O
IIPOCTPAHCTBEHHBIX TEOMETPUUECKUX
¢durypax, nIpeJaCcTaBIECHHYIO Ha
yepTekax U pUCyHKax;

npuMeHsITh TeopeMy [Iudaropa npu
BBIYHCIICHUH JIEMEHTOB
CTepEeOMETpUUECKUX (Uryp;
HaXO0/AUTh 0OBEMBI U IJIOLIA U
ITOBEPXHOCTEN MPOCTEUIINX
MHOTOTPaHHUKOB C IPUMEHEHUEM
(opmyu;

pacrno3HaBaTb OCHOBHBIE BUBI TEI
BparieHus (KoHyc, HIWIUHIP, chepa
i map);

HaXOJUTh 00BbEMBI U IJIOIIAAH
IIOBEPXHOCTEH MPOCTEUIINX
MHOTOTPaHHUKOB U T€J BPAIICHUS C
pUMEHEHHEM (OPMYIL.

B noeceoneenoit scuznu u npu
u3zyueHuu Opyzux npeomemos:
COOTHOCHUTB aOCTpaKTHBIE
reOMETPHUECKHUE MOHATHUSA U (aKTHI C

Onepuposams NOHAMUAMU. MOYKA,
npamas, NI0CKOCMby 8
npocmpancmse,
napanieibHocms U
NepneHOUKYIAPHOCHb NPAMBIX
U naockocmei,;

NpUMeHsMb 0/ peuteHuss 3a0ay
2eomempudeckue axkmol, eciu
VCI08USL NPUMEHEHUs 3A0aHbl 8
A6HOU hopme;

peuams 3a0a4u Ha HAX0HCOeHUe
2eoMempudecKux euduH no
obpazyam uiu aneopummam,

oenamu (8bIHOCHbBIE) NIOCKUE
uepmesicu U3 pUCYHKO8
00beMHbIX pucyp, 8 mom yucie
pucosams 8U0 c8epxy, cOOKY,
cmpoums ceueHus:
MHO202PAHHUKOB,

u38eKamo, UHMepnpemuposams u

npeoopazoevleamsv UHGOPMAYUIo 0

2eomempuyecKux Qucypax,

npeoCcmasieHHyI0 Ha YePmMeHcax,

NPUMEHAMb 2eoMempuyecKue

Ghaxmel 0115 peutenus 3a0at, 8 Mom

yucne npeononazaruux HeCKOIbKo

Uazo8 peuteHus;

ONUCHIBAMb 83AUMHOE

PACnonodceHue nPAMbIX U

naocKocmel 8 npoCmMpancmee;

Gopmyruposams ceoticmea u

NpU3HaKu gueyp,

00KA3bI8AMb 2e0MempudecKue




peaTbHBIMHU KU3HEHHBIMH
00BEKTaMU M CUTYAIHSIMU;
UCIIOJIb30BATh CBOMCTBA
MPOCTPAHCTBEHHBIX TEOMETPUIECKUX
Gburyp IS peieHus THITOBBIX 33/1a4
MPAKTUYECKOTO COACPIKAHUS;
COOTHOCHTB IUTOIIA I ITOBEPXHOCTEH
TEJl OMUHAKOBOH (POPMBI pa3InIHOTO
pa3mepa;

COOTHOCHTH 00BEMBI COCY/IOB
OJIMHAKOBOH (hOPMBI pa3INIHOTO
pa3mepa;

OLICHUBATH (hOpMY MPaBUIBLHOTO
MHOTOTpaHHHKA ITOCIIE CITUJIOB,
Cpe30B U T.II. (ONpeAeniTh
KOJIMYECTBO BEPIINH, pedep u
rpaHel MoJTy4eHHBIX
MHOT'OTPaHHUKOB)

VMBEPHCOCHUSL,

671a0emvb CMAaHOaAPMHOU
K1accuguxayueu
NPOCMPAHCMBEHHBIX DUSYD
(nupamuovl, npusmol,
napasnnenenuneovt),

HAxoo0ums 006vembl U nIOWAaAoU
nosepxHocmeli 2e0Mempu4ecKux
mejl ¢ npumeHeHuem hopmy’;
BLIYUCTAMb PACCMOAHUSA U Y2Tbl 8
npocmpancmae.

B noeceoneenoit scuznu u npu
uzyueHuu Opy2ux npeomemaos:
UCNONIBb308AMb CEOUCMBA
2eomempudeckux gueyp o1
peuienus 3a0ay npaKmu4ecko2o
xapaxmepa u 3a0a4 u3 opyux
obaacmeii 3HaHUL

9. BexTopbl
KOOPANHATHI B

NMPOCTPAHCTBE

- OnepupoBatb Ha 0a30BOM
YPOBHE ITOHSATHEM JIEKapTOBEI
KOOP/MHATHI B TIPOCTPAHCTBE;
- HAaXOJUTh KOOPAWHATHI
BEPILINH Ky0a U MPSIMOYTOJILHOTO

nmapajjiejacnuicaa

- Onepuposamv noHsmusmu
0eKapmosbl KOOPOUHAMbL 8
npocmpancmee, 6eKmop, MoOyb
8EKMOpA, PABEHCMBO BEKNOPO8,
KOOPOUHAMbL 6eKMOPA, Y201
MedHCOY BEKMOPAMU, CKATAPHOE
npouseeoeHue 6eKmopos,
KOJLIUHEApHbLEe 8EKMOPbI,

- HAxXo0ums paccmosiue
MmexHcoy 08YyMs MOUKAMU, CYMMY
BEKMOPO8 U NPOU38eOeHUe
8EKMOPA HA YUCTIO, V2Ol MeHCOY
BEKMOPAMU, CKATAPHOE
npouseedeHue, packiaobieams
BEKMOP NO O8YM HEKOJIUHEAPHBIM
8eKmMopam,

- 3a0a6amov NIOCKOCMb
VPaBHeHUeM 6 OeKapmosoil
cucmeme KOOpoOuHam,

- pewams npocmenuiue
3a0ayu 66edenuem 86eKmMopHO2O
oasuca

10. UcTopus

MaTEeMaTUKH

- OnuceIBaTh OTAEIbHBIE
BBIJAIOLIUECS PE3YIILTATHI,
ITOJIyYEHHBIE B XOJI€ Pa3BUTHUSA
MAaTE€MaTHUKU KaK HayKH;

- 3HaTh IPUMEPHI
MaTeMaTUYECKUX OTKPBITUM U UX
aABTOPOB B CBSI3U C OTEYECTBEHHOUN U
BCEMHUPHOU UCTOPHUEH;

— IIpeocmasname 6xnad
BbLLOAIOWUXCS MAMEMATMUKOS 8
pazeumue MamemMamurky U UHbLX
HayyHwlX obracmell,

- ROHUMANMb POJib
mamemamuxu 8 pazsumuu Poccuu




- MMOHUMATh POJIb MATEMATUKU
B pa3BuTnu Poccun
- [IpumeHsTh U3BECTHBIE - Hcnonvzoeamsv ocHoBHbLE
METOJIbI IPU PEIIEHUN CTaHAAPTHBIX Memoovl 0oKaA3amenbCemed,
MaTeMATHUECKHX 3a]1a4; npo6oouUmMs 00KA3AMENbCMEO U
- 3amMeyaTh U XapaKTepU30BaTh BbLNONHANTE ONPOGEPAHCERUE,
1. NPUMEHSMb OCHOBHbLE
MaTeMaTU4YECKUEe 3aKOHOMEPHOCTH B
L. Memoobl peulenus
OK arolieil 1eiCTBUTEIBbHOCTH,
PYHaromen 1 ’ Mamemamuieckux 3a0ay;
- MPUBOJIUTH TPUMEPHI 2. na ocHose
11. MeTOHbI MaTEMAaTHYCCKUX 3aKOHOMepHOCTeﬁ MamemamuyecKux
B PUPO/JIE, B TOM YHUCIIE 3aKOHOMepHOCmell 8
MaTeMaTHKH
XapaKTEPU3YIOIIHNX KPacoTy U npupooe xapaxmepuzo8amau
COBEPUIEHCTBO OKPY’KAIOILIET0 MUpPa Kpacomy u coeepuiencmeo
U IPOU3BEACHUI HCKYCCTBA OKpyrcarweco mupa u
npouseedeHull UCKyccmed;
NpUMEHSAMb npocmenuiue
npocpammuble Cpedcmed u
2/IeKMPOHHO-KOMMYHUKAYUOHHDbLE
cucmemsl npu peuleHuu
Mamemamu4eckux 3a0ay
Conep:xanue kypca matematuku 10 - 11 kiaccos
10 kaacce

Marematrka: AnreOpa 1 Hadaja MaTeMaTuieckoro ananuza— 136 4., 'eomeTpus — 68 4.
MaremaTuka: Ajredpa u Ha4ajIa MaTeMATHYeCKOI0 AHAJIU3A

JIeJMMOCTDh YHCeJI

IlonsTHE AETMMOCTH. IIGJ'II/IMOCTL CYMMBI U ITPOU3BCACHUS. HGHGHI/IG C OCTaTKOM. HpI/IBHaKI/I
JACIINMMOCTH. CpaBHeHI/IH. Pemenue ypaBHeHI/Iﬁ B IICJIBIX YHCJIAX.

Muoro4ieHbl. AJireopandyeckue ypaBHeHUs

MHorousnens! ot ojiHON nepemeHHoil. Cxema ['opHepa. MHorousnen P(x) u ero kopensb. Teopema
besy. Anrebpamueckoe ypaBHeHue. CnenctBue u3 teopemsl besy. Pemenue anredpanueckux
YPaBHEHUN METOJ0M Pa3JI0KEHUS HA MHOKHUTEIN

Creneln ¢ JeHCTBUTEIbLHBIM NOKA3aTeIeM

JeiictButenpHble  uyucna.  beckoHeuyHo — yObIBaromias — reoOMETpHYEcKass — MPOrPEcCHsl.
Apudmernueckuif  KOpeHb  HaTypaidbHOH cremeHd. CTeneHb €  PalMOHAIBHBIM U
JEHCTBUTENBHBIM ITOKa3aTEISIMU.

CrenenHasg GyvHKIus

CrenenHass  QyHKIus, e€ CBOIICTBa u rpaduxk. PaBHOCUJIbHBIC YpaBHEHUS U
HepaBeHCTBa. MppanuoHanbHble ypaBHEHUSI U HEPABEHCTBA.

IMoxka3zaTtenbHasgs GdyHKIUA

[TokazatenpHas ¢yHKIMs, €€ cBoicTBa U rpaduk. [lokasarenpHbie ypaBHeHUs. [lokazaTenbHbIe

HCpaBCHCTBA. CucTeMBbl IMOKAa3aTeNbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB.




Jlorapudpmuueckass GyHKINSA

Jlorapudmsl.  CpoiictBa  jorapu¢moB. JlecATUUHBIE W HaTypajbHbIE  JIOTapU(MBIL.
Jlorapudpmuueckass ¢yHkius, e€ cBoiictBa u rpaduk. Jlorapudpmuyeckne ypaBHEHHS.
Jlorapugmuyeckne HepaBeHCTBA.

Tpuronomerpunueckue hopmMyJibl

Paguannas mepa yruma. IIoBopoT TOukM BOKpYr Hauana koopauHat. OmnpeneineHHE CHHYCA,
KOCHMHYCa U TaHIeHca. 3HaKu CUHYCa, KOCMHYCa U TaHI€HCa. 3aBUCUMOCTb MEXKIY CHUHYCOM,
KOCMHYCOM M TaHI€HCOM OJIHOTO M TOTO k€ yria. TpuroHomerpuueckue ToxkaecrBa. CHHYC,
KOCHUHYC U TaHTeHC yriioB o U o. Dopmynsl cioxeHus. CUHYC, KOCUHYC U TaHT€HC JIBOHHOTO
yria. @opmyiisl npuBeeHus. CyMMa U pa3HOCTh CUHYCOB. CyMMa U pa3HOCTh KOCUHYCOB.

TpuroHomerpuyeckKne YypaBHeHHUs]

VYpaBHeHHE cOs X = a. YpaBHEHUE sin X = a. YpaBHeHHe tgx = a. PelieHne TpuroHoMeTpuyecKkux
YpPaBHEHUU.

Maremartuka: I'eomerpus

Beenenue.

[Tpenmer crepeomeTpuu. AKCUOMBI cTepeoMeTpun. HekoTopele cieicTBUS U3 aKCHOM.

ITapa/jieJJbHOCTh NPSMBIX M ILIOCKOCTEN

[TapannenbHOCTh NPSAMBIX, NPAMOM M TUIOCKOCTU. B3amMHOE pacmosiokeHHE IBYX MPSAMBIX B
MPOCTPAHCTBE. YTON MExXAy IAByms mnpsameimu. [lapamnensHocTh muiockoctel. Terpasap u
NapajuleenuIe .

IlepneHaUKYJASIPHOCTb NPAMBIX H ILIOCKOCTEM

IlepneHMKyYISIPHOCT TPSIMOM M IUIOCKOCTH. lleprneHauKynsp M HakKJIOHHBIE. YTOJ MEXIy
IIPSIMOM U INIOCKOCTBIO. [[ByrpanHsIi yrou. [lepneHauKynsapHOCTb IITIOCKOCTEM.

MHOTOrpaHHUKH

[Tonsitue Muororpannuka. [Ipusma. Ilupamuna. [IpaBuiibHble MHOTOIpaHHUKH.

BekTopbl B IPOCTPAHCTBE

ITonsTHe BCKTOpa B IMPOCTPAHCTBE. CrokeHne U BEIYUTaHHUE BCKTOPOB. YMHOKEHIE BCKTOpa HaA
yncio. KoMrutanapHbie BEKTOPHI.

11 xknace

MaremaTuka: AnreOpa v Hadajda MaTeMaTH4eckoro ananmmsza — 136 4., ['eomerpus — 68 .
MaremaTuka: Ajredpa 1 Ha4aJIa MaTEeMATHYeCKOI0 AHAJIU3A

Tpuronomerpuyeckne QyHKIUH

Tpuronomerpuueckue GyHKIME  Y=SIN X, y=CO0S X, y=tgX, y=ctgx, uX CBOHCTBa 1 IrpaduKH.
OOpatHbie TpUroHOMeTpuUYecKre (PYHKIUHU, UX CBOMCTBA U TpaduKH.

IIpou3BoaHas U ee reOMeTPHUYECKHUHN CMbICJI




Onpenenenne npousBoaHou. [IponsBoanas crenenHou ¢pynkiuu. [Ipasuna
muddeperupoanus. [[pon3BoaHBIE HEKOTOPBIX AJIEMEHTapHbBIX QyHKINU. ['eomeTpruyeckuit
CMBICJI IIPOU3BOHOM.

IIpumenenye NPON3BOIHON K HCCIeT0BAHUIO (DYHKIMI

Bospacranne u yObBaHue QyHKIMH. DKCTpeMyMmbl (QyHKnmu. Hambonpinee u HamMeHbIee
3Hayenus ¢pyHkuuu. [IpousBoanas Broporo nopsaka. [loctpoenne rpagukoB ¢yHKITHIA.

IlepBooOpa3Hass u mHTerpaja. IlepBooOpasHas. IIpaBuna HaxoXIeHUS TNEPBOOOPa3HBIX.

[Imomaae KpUBOJIMHEHHOW Tpanenuu W HUHTerpai. Beiuucienwe uHTterpanoB. Ilpumenenue
MIPOM3BOTHON M UHTErpalla K PeICHUIO TPAKTHUYECKUX 3a/1au.

KomoOunaropuka .IlpaBuio mnpousBenenus. Pa3zmemenus c noBTopeHusMH. IlepecTaHOBKH.

Pasmemenus 6e3 nosropenuii. Coueranust 6e3 noBropeHuii u Ounom HeroToHa.

JIeMEHTHI TEOPHH BEPOSATHOCTEH

BepostHocth coObiTusa. CnokeHue BeposTHOCTe. HesaBucumocTs coObITHIL. BeposTHOCTB
MIPOU3BEICHUS HE3aBUCUMBIX COOBITHIA.

KoMnyiekcHbIe YHcJIa

OnpeneneHue KOMIUIEKCHBIX 4yuceld. ClOXKEHHME M YMHOXEHHE KOMIUIEKCHBIX YHCEIL
KommuiekcHo conpsibkeHHble yuciaa. Moaylib KOMIUIEKCHOrO uucia. Omnepanuu BBIYMTAHUST U
neneHus. I eoMeTpudeckass HHTEpIIpETaus KOMILUIEKCHOTO yucia. TpuroHomerpuieckas Gopma
KOMIUIEKCHOTO yKciia. KBagpaTHoe ypaBHEHNE ¢ KOMIUIEKCHBIM HEM3BECTHBIM.

YpaBHeHNs U HEPABEHCTBA C IBYMS IlepeMEeHHbLIMHU

TOAbI IICHUA BHEHUI, H BCHCTB NCTEM JHUM HCU3BCCTHBIM. NECMbI IICHUA
Merto elie aBHE , HEpaBEHCTB, CHCTEM C O EH3BEC IIpue elire
YPAaBHEHUI M CUCTEM YpPaBHEHUU C ABYMs HEU3BECTHBIMHU. YPaBHEHHSI U HEPABEHCTBA, COACpIKAIIME
rapaMeTpel.

IToBTOpEHHE Kypca aJaredpbl 1 HAYAJ aHAJIH3A

Maremartuka: I'eomerpus

MeTo KOOPJAMHAT B POCTPAHCTBE

[TpsimoyronbHast cuctemMa KoopauHAT B HpocTpaHcTBe. KoopauHatel BekTopa. CBsA3b MEXAY
KOOpJIMHaTaMHU BEKTOPOB W KOOpAMHATaMu Touek. [Ipocreiimme 3amaun B KOOpJAuWHATaX. YToJ
Mexy BekTopamu. CKaJsipHOE MPOU3BEJCHHE BEKTOPOB. BhruncieHue yrioB Mexay NpsiMbIMU
Y TUIOCKOCTSIMH. Y paBHEHHE IJIOCKOCTU. CUMMETpHUH.

Inanuap, KOHYC U 1Iap

ITonstme nwmmuuapa. Ilnomanes mnoepxHocTH wmwmHApa. llonstue konyca. Ilnomans
MMOBEPXHOCTH KOHYyca. Y ceueHHbId kKonyc. Cdepa u map. KacarenbHas miockocTs k chepe.

Oo0bembl_Teu. [lonsitue odbema. OOBEMBI T€ U IUIOMIAM WX TOBEpXHOCTEeH. OTHOIICHHE

00BEMOB ITIOJOOHBIX TEI.



Conep:kanue nporpaMmmel

No B ToM uuncne
KomnnuectBo yacos
n/ | Tema KoHTposibHBIE pPabOTHI
| 10 xnacc 11 xacc 10 xyacc 11 xacc
1 | IloBTOpeHwue. 6 8 1 1
2 | denmuMocTth ymucen 10 1
MHoro4ieHsl.
3 | Anrebpanueckue 17 1
ypaBHECHUS
Crenens ¢
4 NEUCTBUTEILHBIM 12 1
MoKa3aresiem
5 | Crenennas ¢ynkuus | 16 1
6 IToka3zaTenbHas 12 1
byHKIHS
7 | Jlorapudmuyeckas 17 1
byHKIHS
8 | Tpuronomerpuueckue
22 1
dopMyIibl
9 | Tpuronomerpuueckue 20 1
ypaBHCHUS
10 | Tpuronomerpuueckue 14 1
byHKIIMN
11 | IIpousBoaHas u ee
r€OMETPUYECKHI 25 1
CMBICIT
12 | Ilpumenenue
MIPOU3BOAHOM K 16 1
UCCIIEIOBAaHHIO
byHKIMIMA
13 | IlepBooOpa3Has u 15 1
HHTETpal
14 | KombuHaropuka 10 1
15 | DnemeHTHI TEOPUH 8 1
BEPOSTHOCTEN
16 | KoMmruiekcHbIe yncia 8 1
17 | YpaBuenus u
HEPABEHCTBA C ABYMs 10 1
TIEPEMECHHBIMHU
18 | UToroBoe moBTOpEeHHE
Kypca anreopbl 1
Hayvam 4 22 1 1
MaTeMaTHIECKOTO
aHaimsa
Htoro 136 136 10 10




I'eomerpus.

No B Tom uncine
KomnmuecTBo yacos
n/ | Tema KoHTponbHbIE pabOThI
il 10 kiacc 11 knacc 10 knacc 11 kiace
I'eomerpus
BBenenune. AKCHOMBI
1 | crepeomerpuu u ux 6
CJIEJICTBUSL.
[TapannenpHOCTD
2 | OpsIMBIX U 19 2
IIJIOCKOCTEM.
[lepneHAUKYISPHOCTD
3 | OpsIMBIX U 20 1
IIJIOCKOCTEM.
4 | MHOTOTpaHHHUKHU 12 1
5 Bekropsl B 6 1
MIPOCTPAHCTBE.
Meron koopauHaT B
6 | mpocTpaHCTBE. 16 2
JIBrKeHus.
7 Huiuaap, KOHyC U 20 1
map.
8 | OO6bemsl Tel. 22 2
9 | UroroBoe nmosropenue | 5 10
Hroro 68 68 5) 5)

TemMaTHUeCKOE ILIAHNPOBAHKE N0 MATEMATHKE: AJredpa M HAYAJIA MATEMATHYECKOT O

aHaJm3a, reomerpus 10 Kjacc.

(6 yacoB B Henemo, Bcero 204 yacoB)

Ne Tema ypoxa / conepxxanue Koanuecr

ypoka BO YaCOB
1-5 [ToBTOpenue kypca mareMaTHku 7-9 kiacca 5
6 BxoHOM KOHTPOJIh 3HAHUH 1
JeaumocTh unce 10
7-8 [TonsTue nenumoctu. JlenuMocTh CyMMBI M TPOU3BEACHUS 2
9-10 JleneHue ¢ 0CTaTKOM 2
11-12 | [Tpu3HaAKK AETUMOCTH 2
13 CpaBHeHUs 1
14-15 | Pemenue ypaBHEHUH B IENbIX YHCIAX 2
16 Koumponvnas paboma Ne 1 no meme: «/lenumocmo uuceny 1
Beenenne B crepeomMeTpHiIo 6
17-18 | IIpeamer ctepeoMeTpuu. AKCHOMBI CTEPEOMETPHH 2




19-21 | HekoTophble CIIeICTBUS U3 aKCHOM 3
22 Pemenue 3amau 1
IMapanieabHOCTH NPSIMBIX M IJI0CKOCTEH 7
23 [TapannensHbie mpsiMble B pocTpaHcTBe. [lapamienbHOCTh Tpex 1
PSIMBIX
24 [MTapannensHOCTh MPSMOM U TUIOCKOCTH
25 Pewmenne 3anau o reme «llapamienbHOCTb NPSAMBIX, IPSIMON U
TUIOCKOCTH
26 CkpemuBaroniecs npsmbie
27 VYTJIbl C COHANIPABICHHBIME CTOPOHAMH. YTOI MEKIY MPSIMBIMU
28 Pemenune 3amau no teme «B3auMHOE pacroyioKEHHE MPAMON H
TUIOCKOCTHY
29 Koumponvnaa paboma no meme «llapannenvhocms npsambix, 1
NPAMOU U NIOCKOCHUY
MHorouiensl. Ajiredpanyeckne ypaBHeHust 17
30-31 | MHoroueHsl OT OJTHOM IEPEMEHHOM 2
32-33 | Cxema ['opnepa 2
34-35 | Muorounen P(x) u ero kopens. Teopema be3y. 2
36-37 | Anrebpanyeckoe ypaBHeHue. Crnencraue u3 teopemsl besy 2
38-39 | Pemienue anreOpandeckux ypaBHEHUH pa3iokKeHUEM Ha 2
MHOXHTEIH
40-41 | ©opmynsl COKpaIIEHHOTO YMHOKEHHS JUIA CTapIIuX crerneHeil. bunom 2
HeroTOHA.
42-45 | Cucremsbl ypaBHEHUIA 4
46 Koumponvnas paboma Ne 2 no meme «Mnozounenvry» 1
IMapanieJbHOCTh NPSIMBIX M MJIOCKOCTEH 12
47 [TapannenpHbIe TNIOCKOCTH 1
48 CBolicTBa napajuIeabHbIX INIOCKOCTEN 1
49-50 | Tetparap 2
51-52 | [Napamienenunen 2
53-54 | Pemenwue 3amau o Teme «Terpasrap. [Tapamnenenumem 2
55-57 | 3agaum Ha MOCTPOCHHE CEUCHMIA 3
58 Koumponvnas paboma no meme « Tempasop. [lapannenenuneoy 1
CreneHs ¢ AelCTBUTEIbHBIM MOKa3aTeJeM 12
59 JlelicTBUTENbHBIC YKCTIA 1
60-61 | beckoHeuHO yObIBaroIasi reOMETpUYECKas Mporpeccus 2
62-64 | Apudmerndecknuil KOpeHb HATYpATLHOW CTETIEHU 3
65-68 | CrerneHb ¢ pallMOHATLHBIM U JCHCTBUTEIHLHBIM MTOKA3aTEIIIMHU 4
69 Ypok 000011eHNS U CHCTeMaTU3alluy 3HaHUH 1
70 Koumponvnass paboma Ne 3 no meme «Cmenenb c 1
oeticmeumenbHblM NOKA3amesemy
IlepnieHAUKYJISIPHOCTH NPSAMBIX H IJIOCKOCTEH 12
71 [lepnieHauKyIApHBIE MIPSIMBIE B IPOCTPAHCTBE 1
72 [TapannensHbIe PsSIMBIC, TIEPIICHIUKYIISPHBIEC K TUIOCKOCTH 1
73-74 | [Ipu3HaK nepneHUKyIIPHOCTH MPSMON U MIIOCKOCTH 2




75-76 | Teopema o TpsIMOiA, IEPIICHIUKYISIPHON K TUIOCKOCTH 2
77-78 | PaccrostHue OT TOYKH 10 INIOCKOCTH 2
79-80 | Teopema o Tpex mepHEHAUKYIIPAX 2
81-82 | Yroa Mexay npsiMOM M INTIOCKOCTHIO 2
Crenennasi pyHKIHA 16
83-84 | Crenennas ¢yHKIHMs, €€ CBOWCTBA U rpaduk 2
85-86 | B3zaumuo oOpaTHbIE (PYHKITUH 2
87-88 | dpobOHo-nmuHeliHas QyHKIUS 2
89-91 | PaBHOCHIIbHBIC YPAaBHECHHS M HEPABCHCTBA 3
92-94 | UppanuoHaibHble ypaBHEHUS 3
95-97 | UppanroHaibHbIE HEPABEHCTBA 3
98 Koumponvnas paboma Ne 4 no meme « Cmenennas pynkyus» 1
IepneHAUKYJISAPHOCTH NMPSIMBIX U IJIOCKOCTEN 8
99 JIByrpaHHbIf yron 1
100 [Tpu3Hak nepreHuKyIIpHOCTU ABYX INIOCKOCTEN 1
101-102 | IIpssMOyTONBHBIN Mapaienenunea 2
103 TpexrpanHblii yroji. MHOrorpaHHblil yron 1
104-105 | IToBTOpEHUE TCOPUH U PEIICHUE 3a/1a4 2
106 Konmponvnas paboma no meme «Ilepnenouxynsipnocms 1
NPAMBIX U NIOCKOCEl)
ITokazaTenbHast pyHKIUA 12
107 [ToxazarenbHast pyHKLINA, €€ CBOWCTBA U TpaduK 1
108-109 | IIpocreiime nokasarenbHble YpaBHEHUS 2
110-111 | YpaBHeHus1, CBOASIINECS K TPOCTEUIITNM 3aMEHON HEM3BECTHOTO 2
112-113 | IlpocTeiimue moka3zareabHbIC HEPABCHCTBA 2
114-115 | HepaBeHcTBa, CBOASIIMECS K MPOCTEUIINM 3aMEHON 2
HEH3BECTHOTO
116-117 | CucteMsl OKa3aTeIbHBIX YPAaBHEHUI U HEPABEHCTB 2
118 Konumponvnasa paboma Ne S no meme «lloxazamenvuas 1
@dynryusy
MHororpaHHuKu 12
119 [ToHsiTE MHOTOTpaHHUKA. 1
120 [puzma 1
121 [1nomaas MOBEpXHOCTH MPU3MBI 1
122 [Mupamuga 1
123-124 | TlpaBunbHas nupaMuia 2
125 YceueHHas mupaMuaa 1
126-127 | IlpaBuiibHBIE MHOTOI'PaHHUKH 2
128-129 | Pemenue 3amau no teme «I[Ipusma. [Tupamugar 2
130 Koumponvnas paboma no meme « MHocoepanHukuy» 1
Jlorapudgmuueckas GpyHKIHA 17
131-133 | [lecsiTu4HbIe U HATYpaIbHBIE JTOTapUPMBI 3




134-135 | Jlorapudmuueckas pyHKIus, €€ CBOMCTBA U rpaduk 2
136-137 | Ilpocteiimue norapudmMudecKkie ypaBHECHUS 2
138-140 | YpaBHeHus1, CBOISIIUECS K MIPOCTEHIITNM 3aMEHOW HEHM3BECTHOTO 3
141-143 | Ilpocteitmue morapudMudecKkue HepaBeHCTBA 3
144-146 | HepaBeHcTBa, cBOAALIMECS K TPOCTEUIIIMM 3aMEHOM 3
HEU3BECTHOTO
147 Koumponvnas paboma Ne 6 no meme «Jlocapugpmuueckas 1
dynryusy
BekTopbl B IPOCTPaHCTBE 6
148-149 | Ilonsartue BekTopa. PaBeHCTBO BEKTOPOB 2
150 CrnoxeHue ¥ BBIYMTAHUE BEKTOPOB 1
151 YMHOXEHHE BEKTOpa Ha YHUCIIO 1
152 Komrmianapubie BeKTOpHI. PaziioxkeHue BeKTopa 1o Tpem 1
HEKOMITJIAHAPHBIM BEKTOPaM
153 Koumponvnas paboma no meme «Bexmopwl 6 npocmpancmaey 1
Tpuronomerpuyeckune (popMyJibl 22
154 Panuannas mepa yria 1
155-156 | [ToBOpOT TOYKHM BOKPYT Ha4yajga KOOPAMHAT 2
157-158 | Omnpenenenue cuHyca, KOCUHYca M TaHT€Hca yria 2
159 3HAKHU CHHYCa, KOCUHYCA U TaHT€HCa 1
160-161 | 3aBUCHMOCTH MEXly CHHYCOM, KOCHHYCOM M TAaHT€HCOM OJHOTO 2
U TOTO XK€ yria
162 TpuronomeTpruyecKkue TOXKAECTBA 1
163 CuHyC, KOCUHYC U TAaHT€HC YIJIOB O M — O 1
164-165 | ®opMymBI CIIOKEHUS 2
166 CuHyC, KOCUHYC U TaHT€HC ABOWHOTO yIia 1
167 CuHyC, KOCUHYC U TAaHT€HC TIOJIOBUHHOI'O yIJIa 1
168-169 | dopmynsl npuBeACHUS 2
170-171 | Cymma u pa3HOCTh cuHycoB. CymMMa U pa3HOCTb KOCHHYCOB 2
172-174 | Pewmenue 3anau no temMe «Tpuronomerpuyeckre GopMysb» 3
175 Koumponvnas paboma Ne 1 no meme « Tpueonomempuueckue 1
dopmynsy
176-180 | UToroBoe moBTOpEHHE MO FeOMETPHH 5
Tpuronomerpuyeckne ypaBHeHust 20
181-183 | YpaBHeHue cos X= o 3
184-186 | YpaBHeHue sin Xx= o 3
187-188 | YpaBHenue tg X= a, ctg X=a 2
189-191 | YpaBHeHHs1, CBOASIIUECS K MTPOCTEHIITIM 3aMEHOW HEM3BECTHOTO 3
192-194 | IIpumeHeHue OCHOBHBIX TPUTOHOMETPHUECKUX (HOpMYIT IS 3
penieHusl ypaBHEHUI
195-197 | OnHOpOAHBIE YPaBHEHHUS 3




198-199 | Brenenue BCOMOraTesIbHOTO yTIiia 2

200 Koumponvnas paboma Ne 8 no meme «Tpuconomempuueckue 1
VDABHEHUsLY

201-204 | IloBTOpeHNE Kypca aiaredGpbl M HAYAJ MATEMATHYECKOTO 4

aHaJjm3a 3a kypc 10 kiaacca

TemMaTHUueCKOE ILIAHNPOBAHHKE N0 MATEMATHKE: AJIredpa M HAYAJIA MATEMATHYECKOI0

aHajan3a, reomerpus 11 Kjaacc.

(6 u B Hemesmio, Beero 204 u)

Ne Tema ypoka / cogepxxanue Kosnuect
ypoka BO YacOB
1-7 [ToBTOpenue kypca marematuku 10 kimacca 7
8 Bxoonoti koumpons snanuii 1
Tpuronomerpuyeckue pyHKIUH 14
9-10 OO6JacTh ornpeieNIieHUs 1 MHOYKECTBO 3HAYCHHIA 2
TPUTOHOMETPHYECKUX (DYHKIUIT
11-12 | YeTHOCTH, HEYETHOCTH, IEPUOIUIHOCTD TPUTOHOMETPUIECKHUX 2
byHKIMI
13-14 | CgoiicTBa (hyHKIIMH y=COS X U ee rpaduk 2
15-16 | CgoiicTBa GyHKIMH y=Ssin X U ee Tpaduk 2
17-18 | CgoiicTBa hyHKIMIA y=tg X U y=ctg X, UX rpaduku 2
19-21 | Ob6paTHBIE TPUTOHOMETPHUYECKHE (DYHKITHH 3
22 Koumponvnas paboma no meme « Tpueonomempuueckue 1
dynryuu»
Metoa KoOpaAMHAT B NPOCTPAHCTBe. [IBH/KEeHHE 16
23 [TpstmoyronbHast cucTeMa KOOPAWHAT B IPOCTPAHCTBE 1
24 CBsI13b MEX/1y KOOpAMHATAMH BEKTOpA U KOOPAUHATAMU TOUKHU 1
25 Koopaunats! BekTopa 1
26-27 | IIpocTeiimme 3aqa4n B KOOpIUHATAX 2
28 Konumponvuasa paboma no meme «Koopounamor mouku u 1
8eKmMopay
29 VYron mexay Bekropamu. CKalisipHOE TPOU3BEJICHNE BEKTOPOB 1
30-31 | BeruncieHne yriioB MEeXIy MPSIMBIMHU H TUIOCKOCTSIMHU 2
32-33 | YpaBHEHUE IIIOCKOCTH 2
34-35 | Pemenne 3amau o Teme «CKaIsIpHOE MMPOU3BEICHHE BEKTOPOB) 2
36 Konumponvnasa paboma no meme «Cxkansaproe npouzgeoenue 1
BEKMOpos»
37-38 | JIBmxenue. LlenTpanbHas, oceBast, 3epKajibHasi CHMMETPUH. 2
ITapautenpHBIN EpEHOC
IIpon3BoaHas M e€ reoMeTPUYECKUH CMBICII 25
39-40 | [Ipemen mociemOBaTEIILHOCTH 2
41 HenpepbsiBHOCTH QyHKITHH 1
42-43 | OnpeneneHue MPOU3BOAHON 2
44-46 | IpaBmna qudhepeHIHPOBAHIS 3




47-49 | [IpousBoHast CTENIEHHON (YHKIIUA 3
50-53 | [IpousBogHBIC dIIEMEHTAPHBIX (YHKIIHMA 4
54-56 | 'eomeTpuuecKuii CMbICT POU3BOJHOM 3
57-60 | Pemenue 3amau o teme «IIpou3BogHas u €€ reoMeTpuIeCKUi 4
CMBICID»
61-62 | Ypok 0000ImeHHs U CUCTeMaTH3aIly 3SHAHU I 2
63 Koumponvnas paboma no meme «llpoussoonas u eé 1
2eoMempuiecKul CMblCLY
IIpuMeHeHHre NPOU3BOAHOM K HCC/IeI0BAHUIO QyHKIMHT 16
64-65 | Bo3pacranue u yobiBaHHE PyHKIIUH 2
66-67 | DxcTpemMyMbl QyHKIUU 2
68-70 | HauOospiiee, HauMeHbIee 3HaUeHUE (PYHKITUN 3
71-72 | [Ipon3BoaHAasE BTOPOTO MOPSIIKA, BRITYKIOCTh U TOUKH Iepernda 2
73-74 | [loctpoenue rpaduKoB QPyHKIHI 2
75-77 | Pemenue 3ama4 o teMe «lIpumMeHeHne mpou3BOAHOM 3
78 Ypok 0000IIeHNS U CUCTeMAaTU3alUN 3HAHUT 1
79 Konmponvnas paboma no meme «Illpumenerue npouzeooHoul K 1
UCCNe008AHUIO (DYHKYUUY
Huanuap, KOHyc U map 20
80-82 | Humuaap. Pemenue 3agau 3
83-85 | Konyc. Pemenue 3anau 3
86 Y cedeHHBIN KOHYC 1
87-88 | Cdepa. YpaBuenue cdepbl 2
89-90 | B3auMmHoOe pacrosoxeHue cepbl U MIOCKOCTH 2
91-92 | KacarenbHast IIIOCKOCTH K chepe 2
93-94 | [Tnomane cheps 2
95-98 | Pemenwue 3amau mo Teme «Tenma BpameHus» 4
99 Konumponvnasa paboma no meme «Tena epawjenusy 1
IlepBooOpa3nas u HHTErpasa 15
100-101 | ITepBooOpa3Has 2
102-104 | ITpaBuiia HaxOX/AE€HUS IEPBOOOPA3HBIX 3
105-107 | ITnomane KpuBOIMHEHHON Tpanenuu. MHTETpa u ero 3
BBIUHCIICHUE
108-110 | Beruncnenue momaaeii GUryp ¢ mOMOIIBIO HHTETPAJIOB 3
111-112 | [IpumeHeHue UHTETPaIOB Ul pelleHns (U3NIECKUX 3a/1ad 2
113 Ypox 000011IeHNS U CHCTEeMaTH3allui 3HAaHU ! 1
114 Koumponvnas paboma no meme « nmezpany 1
O0beMblI Te 22
115-116 | IMousTue o6bema. OOBbEM MPAMOYTOIBHOTO TTApAJUICITICTUIIC/IA 2
117-118 | OGbeM IpSIMO¥ TPU3MBI 2
119-120 | O6Bem HUIUHIpPA 2
121 Brruncienrne 006eMOB TEIT ¢ TOMOIIBIO HHTETpaja 1
122-123 | O0beM HaKIOHHON HMPU3MBI 2




124-126 | O6beM nmupaMuIbI 3

127-129 | O6weM KoHyca 3

130-131 | O6Bem mapa 2
132 O0BeM IIapoOBOTO CErMEHTA, IIIAPOBOTO CJIOS U IIIAPOBOTO 1

CEKTOpa

133-135 | Pemenue 3agau no teme «O0bEMBI TEID» 3

136 Koumponvnas paboma no meme « Obvemvl meny 1
KomOunaTopuka 10

137-138 | IIpaBuio mpousBeneHus. Pa3MereHus ¢ mOBTOPESHUSMU 2

139-140 | IlepecTtaHOBKH 2

141-142 | Pa3memienus 0e3 MOBTOPEHUI 2

143-144 | Coueranus 6e3 noBropeHuii u 6unom Herorona 2

145-146 | CoderaHus ¢ MIOBTOPEHUSMU 2

DJIeMEeHTbI TEOPUH BePOSITHOCTEI 8

147 BepositHOCTE COOBITHI 1

148-149 | CrnoxeHne BEepOSTHOCTEH 2

150-151 | He3zaBucumocTh cOOBITHIA. BEpOsSTHOCTH MpOM3BEACHNUS 2

HE3aBHCUMBIX COOBITHI

152 ®opmyna bepuynnu 1

153 Ypok 000011IeHNS U CUCTEeMAaTH3alluKi 3HAHUH 1

154 Koumponvnas paboma no meme «Kombunamopura. Inemenmoi 1
meopuu 6epoOSIMHOCMEN)

KommuiekcHbIe Ynciia 8

155 [ToHsITHE KOMITJIEKCHOTO YHCIIa 1

156 CrnoxeHue 1 yMHOKEHUE KOMIUIEKCHBIX YUCEl 1

157-158 | KomruiekcHO conpsiKeHHbIE Yncia. Moaynb KOMILIEKCHOTO 2

yricna. Onepanyy BEIYUTAHNS U JICICHUSI.

159-160 | I'eomeTpuueckas HHTEpHpeTalNs KOMIUIEKCHOTO YHCIA 2
161 Tpuronomerpuueckas GopMa KOMIUIEKCHOTO YHCIA. 1
162 KBaznpaTHO€e ypaBHEHHE C KOMIIJIEKCHBIM HEU3BECTHBIM 1

YpaBHeHHUs] U HEPABEHCTBA € ABYMS NepeMeHHbIMHU 10
163 MeTto/1b1 penieHns ypaBHEHUN C OJJHUM HEU3BECTHBIM 1
164-165 | IIpuemsl pemieHus ypaBHEHHH ¢ AByMsI HEU3BECTHBIMU 2
166-167 | MeTobI penieHns: HEpaBEHCTB, CHCTEM H COBOKYITHOCTH 2
HEPaBEHCTB C OJJHUM HEH3BECTHBIM
168-169 | CriocoOBI M METOMIBI PEIICHHUS CUCTEM YPaBHEHUH C IBYMS 2
HEH3BECTHBIMU

170-171 | Pemenue 3a1a4 ¢ mapameTpaMu 2
172 Koumponvnas paboma 1

173-204 | IToBTOpPEHME Kypca aiaredpbl U HAYaJI MATEMATHYECKOTO 32

aHaJIM3a, reoMeTpuM 3a Kypce 11 kiaacca
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