PaGouyasi nporpaMma no MareMaTHuke
nas 10-11 kaaccon
Ha 0230BOM H YIJIyOJICHHOM YPOBHeE



MNOSACHUTEJIBHAS 3AITMCKA

Pabouas mporpamma mo mnpeamery «MaremaTukay Ui 0a30BOro M YriayOJIIEHHOTO
ypoBHsi mpernogaBanus B 10-11 ki cocraBmeHa B coorBercTBuu ¢ TpeboBanusmu OI'OC x
CTPYKTYpE M pe3yJibTaTaM OCBOEHH OCHOBHBIX 00pa30BaTENbHBIX MPOTPAMM CPEIHEro O0IIero
oOpa3oBaHUsl.

Lens ocBoeHust mporpamMmbl 0a30BOTO YpOBHS — OOeCHeYeHHE BO3MOKHOCTHU
WCTIOJIb30BAHUSI MaTEMaTHYECKHX 3HAHWKA M YMEHUW B IOBCETHEBHON JKU3HU M BO3MOXHOCTH
YCIICIIHOTO MPOJOJDKEHHUST 00pa30BaHMS IO CIEHUAITBHOCTSAM, HE CBSI3aHHBIM C MPUKIIAJIHBIM
WCTIOJIb30BAHNEM MAaTEMATHKH.

Llenb OCBOGHHMSI TMPOrpaMMbl YIIIYOJEHHOTO YpPOBHs: OOECIeYeHHe BO3MOKHOCTH
YCIIEIIHOTO TPOJOJDKEHHST 00pa3oBaHUS IO CHEUUATBHOCTSM, CBSI3aHHBIM C TPHKIAIHBIM
WCTIOJIb30BAHMEM MAaTeMAaTHKH, a TaK XK€ OCBOCHHE TIIpeJMEeTa Ha BBICOKOM YPOBHE IS
CephE3HOT0 M3YYEHHUS MAaTEeMaTHKU B By3e M OOpETEHHE MPAKTHUYECKUX YMEHUH W HaBBIKOB
MaTeMaTHIEeCKOTO XapaKTepa, HEOOXOIMMBIX ISl YCIIEITHOW PO(eCcCHOHATBLHON AEITEIbHOCTH

PaGouas nmporpamma no maremartuke Jjsi odyuarommuxcs 10-11 kiaaccoB pa3padorana Ha
OCHOBeE CJIeAYIOIIUX JOKYMEHTOB:

1. ®epepanbHblii TOCYAapCTBEHHBIH 00pa3oBaTeNbHBIM CTaHAAPT CpeAHero oOIIero
o0Opa3oBaHus, YTBEPKACHHbIN Mprka3oM MuHucrepcTBa oOpa3oBaHusi U Hayku PD ot
17.05.2012 Ne 413 (B pen. ot 29.06.2017)

2. TlpumepHas OCHOBHas oOmieoOpa3oBareidbHass IPOrpaMMa  CPETHEro  OOIIEero
o6pazoBanus (IIporokos ot 28.06.2016r. Ne 2/16-3)

3. Maremartuka: anreOpa W Hayajga MaTEMaTHYECKOTO aHalM3a, TeoMeTpus. Anredpa u
Hayajga MaremMaThdeckoro anammza. 10 kmacc [0a30BbIi M yIIyOJCHHBIH YPOBHH]:
Metoaudeckoe mocoome s yuutens / A.I. Mopakosuu, I1.B. CemenoB. — M.:
Mmuemo3suHa, 2017.

4. Maremaruka: anrebpa W Hadajga MaTeMaTHUYECKOTO aHaiIM3a, TeoMeTpus. Anredpa u
Hayajlla MareMaTH4eckoro aHamm3a. 11 kmacc [0a30Bblii W yriIyOJNICHHBIH YpPOBHH]:
Metoaudeckoe mocoouwe s yuutens / A.I. Mopakosuu, I1.B. CemenoB. — M.:
Mmuemo3suHa, 2017.

5. PabGouass mporpamma kypca «MartemaTtuka: Aunrebpa M Hayajla MaTeMaTUYECKOTO
aHanu3a. ['eomerpus» (yriyOJeHHBIH YpPOBEHb) K IpeaMeTHOU JmHuKM yuyeOHukoB JI.C.
Atanacsa 10-11 kmaccel. / COopHuk pabouux mporpamm. I['eomerpusi (coct. T.A.
Bypmuctposa) - M.: IIpocsemienue, 2018.

Hcnosab3yembie yUeOHUKH:

1. Maremaruka: anreOpa ¥ Hadaja MaTEeMaTHYECKOrO aHaiW3a, reomerpus. Anredpa u
Hayaja maremaTuyeckoro asammsa. 10 kmacc. YueOHMK A 0011eo0pa3zoBaTeabHbBIX
opranuzanuii (0a3oBelii M yriayOneHHbIl ypoBHM). B 2 wactax; monx pea. AT
MopakoBuya. - M.: Maemo3una, 2019.

2. Marematuka: anreOpa M Hadajga MaTeMaTH4YeCKOro aHaiu3a, reomerpus. Anrebpa u
Hayaja maremMaThyeckoro asammsa. 11 kmacc. YueOHMK A 001ieoO0pa3zoBaTeabHbBIX
opranuzanuii (0a3zoBelii M yriayOneHHbIl ypoBHM). B 2 wactax; mox pea. AT
MopakoBuya. - M.: Maemo3uHa, 2019.

3. Marematuka: anredpa 1 Hayajga MaTeMaTHUYeCKOro aHajiau3a, reomeTpus. ['eomerpus. 10-
11 xmaccel. VYueOHMK Ui 0o0mIeoOpazoBaTeNbHBIX OpraHu3aluii: 0a30BbIA U
yriyonenssiit yposau / JI.C. AtanacsH. — M.: I[Ipocsemienue, 2019.



Mecto npeamMera B y‘leﬁHOM IJIaHe

Mo aynb/kitacc 10 k1. 6azoBeiii | 11 ki1. 6a30BEII 10 xo1. 11 k.
yrayOIeHHbII yrayOIeHHbIN
AunreOpa u Hau. 84 84 136 136
MarT. aHaJIH3a
I'eomerpust 52 52 68 68
HUTOI'O 136 136 204 204

Jlia usydyenus npeamera «Maremaruka» Ha 6a30BOM YpoBHE OTBOAUTCS 4 yueOHBIX daca
Hegenmo B 10—11 kmaccax: Ha u3ydeHue anreOpbl M Hayala MaTeMaTUYeCKOro aHajlu3a
OTBOAUTCS 3 Y4eOHBIX Yaca B HENENI0 B MEPBOM IOJIYTOJUM U 2 Yaca B HEJEI0 BO BTOPOM
MOJTYTOJTUH, Ha U3y4eHNE TeOMETPHH | Yac B HENEIN0 B MEPBOM IIOJIYTOJIMU U 2 Yaca B HEJEI0
BO BTOPOM IIOJTyT'OJTHH.

Jns m3ydeHus: mpenmera «Marematwka» — Ha YriyONI€HHOM YpOBHE OTBOIUTCS 6
yaeOHbIX yacoB Hemenmo B 10—11 kmaccax: Ha m3ydeHue anreOphl M Haval MaTeMaTUYECKOTO
aHaJM3a OTBOJMUTCS 4 y4eOHBIX yaca B HEJIENI0, HAa M3yYeHUE T€OMETPHUHU - 2 Yaca B HEJIENI0 B
TEUEHNE KaKJIOTO To/1a 00yJIeHHS.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA KYPCA MATEMATHUKA
N3ydenne wmareMaTMKH B CTapliel MmiKojJe Ja€T BO3MOYKHOCTh
00y4aroUIUMUCS CIEIYIOIINX PE3YIbTaTOB.
JInyHOCTHBIE!
l)popmymupoBanrie W OOBSCHEHHE COOCTBEHHOW TO3MIIMM B KOHKPETHBIX CHTYaIlUAX
OOLIECTBEHHOM »U3HM HAa OCHOBE TMIOJYYEHHBIX 3HAHUH C TO3UIMH HOPM MOpaiud U
oOl1edesoBeuecKrX IEHHOCTEH, TpaB U 003aHHOCTEH rpakIlaHuHA
2) chopMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKH; KPUTHYHOCTh MBIIUICHUS, YMEHHE paclo3HaBaTh JIOTUYECKH HEKOPPEKTHBIC
BBICKa3bIBaHUS, OTIMYATh TUIIOTE3Y OT (PaKTa;
3) TOTOBHOCTh M CHOCOOHOCTH BECTHM JUAJOr C JAPYTUMH JIIOJbMH, JOCTUTaThb B HEM
B3aMMOTIOHUMAaHUS, HAaXOJUTh 00IIKeE 1EJIU U COTPYAHUYATH AJIS UX JOCTUKECHUS;
4) HaBBIKM COTPYAHHUYECTBA CO CBEPCTHHKAMH, NETHMHU MIIAJIIIET0 BO3pacTa, B3POCIBIMH B
00pa3oBaTeNIbHOM, 00IIECTBEHHO MOJIE3HOU, y4eOHO-UCCIeI0BATENbCKON, TPOEKTHON U IPYTHX
BUJIaX JESITEIbHOCTH;
5) TOTOBHOCTH U CLOCOOHOCTH K 00pa30BaHMIO, B TOM UKCIIE caMOOOPa30BaHUIO, Ha TPOTSKEHUH
BCEH IKU3HU; CO3HATEIbHOE OTHOILIEHHE K HENPEphIBHOMY OOpa30BaHUIO0 Kak YCIOBHIO
ycCIenrHo# npodeccnoHanbHOM 1 001ECTBEHHON AEITEIbHOCTH;
6) screTMyeckoe OTHOLIEHHE K MHpPY, BKIIOYas A3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA;
7) oco3HaHHBIN BBIOOp Oynymiedt mpodeccin UM BO3MOXKHOCTEH peanmu3aluyd COOCTBEHHBIX
KU3HEHHBIX TUJIAHOB; OTHOIIEHHWE K NPO(GECCHOHAIBHON AEATeTbHOCTH KaK BO3MOXHOCTH
y4acTHSi B pEIICeHWU JIMYHBIX, OOIIECTBEHHBIX, TOCYJApPCTBEHHBIX, OOIIEHAIMOHATBEHBIX
npobiuem.
MeranpeaMeTrHsble:

JOCTHIKCHHUA

1) HaxoaUTh W W3BJIEKaTh WH(POPMAIMIO B PA3IUYHOM KOHTEKCTE; OOBSACHATH U OMNHCHIBATH
SBJICHHS] HA OCHOBE MOJIy4E€HHOW MH()OPMAIMH; aHAIU3UPOBATh U UHTETPUPOBATH MOJIyYEHHYIO
uHpopmanuio; GopMyIHpoBaTh NpoOIeMy, HHTEPIPETHPOBATh M OICHWBATH €€; JeNaTh
BBIBO/IbI, CTPOUTH MPOTHO3bI, IPEJIaraTh MyTH PELICHHUS;



2) yMEHHE CaMOCTOSITEIbHO OMNPEAeNATh LeNU JCATEIbHOCTH W  COCTAaBJIATh  IUIAHBI
NESITEIbHOCTH;  CaMOCTOSITEIbHO  OCYLIECTBIISITb, KOHTPOJIUPOBaTb U  KOPPEKTHUPOBATH
JESITEIbHOCTD; UCII0JIb30BATh BCE BO3MOKHBIE PECYPCHI JUIsl IOCTHXKEHHUS MOCTABJIEHHBIX Lieei
U peai3alliy IJIAHOB JEATEIIbHOCTH; BHIOMPATh YCIICIIHBIE CTPATEIHH B PA3TMUHBIX CUTYAIHSIX;
3) yMeHuEe TMPOJYKTUBHO OOMIATBCS H B3aUMOJCWCTBOBATH B MPOIECCE COBMECTHOM
NESITeIbHOCTH, YYWUTHIBATh IO3ULUU JPYTUX YYACTHUKOB JIEATENBHOCTH, A(PPEKTUBHO
paspemiath KOH(IJIUKTHI,

4) BnazeHue HaBbIKAMHU I[I03HABATEIbHOM, Y4E€OHO-HCCIENOBATENIbCKOW M MPOEKTHOM
NEATeNbHOCTH, HAaBBIKAMH  pa3pemieHus MpoOsieM; CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIBHOMY IIOMCKY METOJIOB PELICHHS IPAKTUUYECKUX 3a]a4, IPUMEHEHUIO

Pa3IMYHbIX METOJIOB IIO3HAHMUS,

5) TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOSITEIHbHOW WH(OPMAIMOHHO-TIO3HABATEIHLHOM
NEeSITeIbHOCTH, BKJIIOYash YMEHHE OPHEHTHPOBATHCS B PA3JIMUYHBIX HMCTOYHUKAX HHGMOpMaluy,
KPUTHYECKH OIIEHUBAThb W HWHTEPIPETUPOBaTh HHGOPMAIMIO, MOJIYYaeMYI0 U3 pa3IMYHBIX
HCTOYHUKOB;

6) yMeHHEe HCIOJB30BaTh CpeACTBA WHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH
(manee — HMKT) B pemieHnn KOTHUTUBHBIX, KOMMYHMKAaTHUBHBIX U OpPraHU3al[MOHHBIX 3a7a4 C
coboIeHneM TpeboBaHMit PTrOHOMHUKH, TEXHUKH 0€30TacHOCTH, TUTHCHBI,
pecypcocOepexeHusi, IPaBOBbIX U 3TUYECKHX HOPM, HOPM UH(POPMAIIMOHHONW O€3011aCHOCTH;

7) BiajeHue S3bIKOBBIMH CPEJICTBAMU — YMEHHUE SCHO, JIOTMYHO U TOYHO M3JIaraTh CBOIO TOUKY
3peHus, UCIOIb30BaTh aJIEKBATHBIE SI3IKOBBIE CPEICTBA;

8) BrajieHne HaBBIKAMU MMO3HABATEIHHON pediIeKcHn Kak OCO3HAHUS COBEPIIAEMBIX ACHCTBUI U
MBICIIUTEIBHBIX MPOLECCOB, X PE3YAbTATOB M OCHOBAHUM, I'PaHUI] CBOEr0 3HAHUS M HE3HAHUS,
HOBBIX [TO3HABATEJIBHBIX 33/1a4 U CPEICTB UX JOCTHKECHMUSL.



IIpenmeTHble pe3yabTaThl:

ba3oBrlii ypoBeHb

Yray0/eHHblil ypOBeHb

BbInycKHUK HAYYUTCS

BbinyckHUK MOJIyYUT
BO3MOKHOCTh HAYYUTHCS

BbINYCKHUK HAYYUTCS

BbInyCKHUK MOJIYYUT
BO3MOKHOCTh HAYYUTHCH

Ileau ocBOEH

U IIPpEAMETa

s ucrionib30BaHus B
TOBCEIHEBHOM KM3HU U
oOecreyeHns BO3MOKHOCTHU
YCHENTHOTO TIPOI0JIKEHUS
00pa3zoBaHus MO CIEIHATIBHOCTSIM,
HE CBSI3aHHBIM C IPUKJIATHBIM
HCIIOJIb30BAHHEM MaTEMaTUKH

Jna pazeumus mvluiieHus,
UCNONb308AHUS 8 NOBCEOHEBHOU
JHCUZHU U 0OecnedeHus
B03MOANCHOCIU YCNEUHO20
npoooIdCceHUss 00PA308aHUsL NO
CNeYUAIbHOCMAM, He CEA3AHHbIM C
NPUKTAOHBIM UCNOTb308AHUEM
Mamemamuxu

Jl1s ycriemHoro npoaosnKeHust
00pa3zoBaHus 10
CHEINAILHOCTSIM, CBSI3aHHBIM C
MPUKIATHBIM UCIIOJIb30BaHUEM
MaTeMaTHKU

s obecneuenust 603MONCHOCIU
VCREeWH020 NPOOOINHCEHUS
00pazosanus no
CREeYUAIbHOCHISIM, C8A3AHHbIM C
ocyuecmenienuem Hay4Hou u
uccne008amenbeKoul
OdessmenvHocmu 6 obaacmu
MAMEMAMUKU U CMENCHBIX HAYK

TpebGoBanus K pe3yJbTaram

Inemenmol meopuu MHoJcecme u MAMEMAMUYECKOU J102UKU

— OmnepupoBath Ha 6a30BOM
YPOBHE MOHITUSMHU: KOHEYHOE
MHOJKECTBO, SJIEMEHT
MHOJKECTBA, TIOJJMHO)KECTBO,
nepeceueHre u 00beTMHCHNE
MHOJKECTB, YHCIIOBBIC
MHOJKECTBA Ha KOOPIMHATHOU
NPSIMO¥, OTPE30K, HHTEPBAL,

— omnepupoBarb Ha 0a30BOM
YPOBHE MOHSTUSIMHU:
YTBEPKJCHUE, OTPULIAHUEC
YTBEPKJICHHUS, UCTUHHBIC U
JIOXKHBIC YTBEPKICHHS,
MIPUYKHA, CIIEACTBHUE, YACTHBIN
ciydail oOIIero yTBep:kIeHus,
KOHTpPIPUMED;

—  Onepuposams NOHAMUAMU:
KOHeuHOoe MHOJCecmao,
9/1eMeHm MHOIHCeCmad,
NOOMHOXMCECMB0, nepecedetie
U 00BEOUHECHUE MHONCECNE,
YUCTI08ble MHONCECMBA Ha
KOOPOUHAMHOU NPAMOLU,
ompe30K, unmepsdal,
NOTYUHMEPBAIL, NPOMENCYMOK
C 8bIKOJIOMOU MOYKOU,
epaghuueckoe npeocmasieHue
MHOJICECm8 Ha KOOPOUHAMHOU
NJIOCKOCIU

— onepuposamsv NOHAMUAMU:
ymeepaicoenue, ompuyaHue
VMBepIHCOeHUsl, UCMUHHbLE U

— CB000IHO OTIEPUPOBATH
MOHITUSIMHU: KOHEYHOE
MHO>KECTBO, 3JIEMEHT
MHO3KECTBa, TIOJIMHOXECTBO,
nepeceyeHue, 00beJMHEHUE U
Pa3HOCTb MHOYKECTB,
YHCIIOBbIE MHO>KECTBA Ha
KOOPJMHATHOU MPSIMOiA,
OTpE30K, UHTEpBaJ,
MOJIYUHTEPBAJ, IPOMEKYTOK C
BBIKOJIOTON TOYKOM,
rpaduueckoe npeacTaBieHUue
MHO3KECTB Ha KOOPAMHATHOM
MJIOCKOCTH;

— 3a71aBaTh MHOXECTBa
MEePEUUCIICHUEM U

— Jlocmuoicenue
pe3yrbmamos paszoena l;

— onepuposams NOHAMuUeM
onpeoeneHusl, OCHOBHbIMU BUOAMU
onpeoenenutl, OCHOBHbIMU BUOAMU
meopem,

— NOHUMAMb CYMb
KOCBEHH020 00KA3amelbCmed,

— onepuposamsv NOHAMUAMU
CUemHO20 U HeCHemHO20
MHODICecmsa,

— NPUMEHSMb MEMOO
mMamemamuyeckol UHOYKYuu OJisl
NpPOBeOeHUs. PACCYHCOEHULL U
doKazamenbcme u npu peueHuu
3a0au.




HAXOJIUTh MEePEeCceYCHUE 1
0o0beTMHEHNE ABYX MHOXECTB,
MPEJCTABICHHBIX TPaPUUECKH
Ha YUCJIOBOU IIPSAMOM;

CTPOUTH HA YUCIIOBOU MPSAMOMN
MIOAMHO>KECTBO YHUCIIOBOTO
MHO>KECTBA, 33JJaHHOE
MPOCTEHIITMHU YCIIOBUSMU;
pacrno3HaBaTh JIOKHBIE
YTBEPKJICHHS,  OIIHOKH B
paccyX/IeHuUsX, B TOM
qyciieé C  HUCHOJb30BAaHUEM
KOHTPITPUMEPOB.

B nosceomnesnoti scusnu u npu

Usy4eHuu opy2ux npeomemos.
HCIIOJIE30BaTh YHCIIOBEIE
MHOKECTBA Ha KOOPAWMHATHOM
NpAMOM st ONHUCaHUI
peanbHBIX MPOIIECCOB n
SIBJICHUH;

MIPOBOJIUTH JIOTHYECKHE
pacCyKJIeHHsT B  CHUTYyalHsIX
IMOBCEIHEBHOM KU3HU

JIOICHBIE YMBEPHCOEHUS,
npuyuHa, creocmsue,
YacmHbLL CIyYail 0oue2o
VMBepIAHCOeHUsl, KOHMPNpUMeEp;
npogepams NPUHAONIEHCHOCHb

eMEHMA MHONCECMBY;
Haxooums  nepeceuexue U
00veOuHenue MHONCECms, 6
MmomM 4qucie NnpeocmasienHbLX
epaguuecku  Ha  HUCLOBOU
npAMOU U HA KOOPOUHAMHOU
NJIOCKOCMU;

nposooums  00KazamenbHble
paccysicoenus onst
000CHOBaAHUS UCMUHHOCTNU
VMEEPHCOeHU.

NOBCEOHEeBHOU JCUSHU U NpU
UsyueHuu opy2ux npeomemos.

ucnoIvL308ams yucnogvle
MHOCECmsa Ha
KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU njiockocmu
0Nl ONUCAHUSL  DPealbHbIX

npoyecco8 u s18eHulL;
nposoouUms  00KA3amelbHble
paccyscoenus. 6  Cumyayusix
NOBCEOHEeBHOU  JICU3HU,  NpU
pewieHuy  3a0a4 U3 Opyaux
npeomemos

XapaKTEPUCTUUYECKUM
CBOMCTBOM;

ONIEPUPOBATH MOHATUIMH:
YTBEPKJICHHUE, OTPUIIAHUE
YTBEPXKIACHUS, UCTUHHBIC U
JIO’KHBIC YTBEPKICHUS,
MpUYKMHA, CTIEACTBUE,
YaCTHBIN CiTydait o0Iiero
YTBEPKJICHUSI, KOHTPIIPUMED;
MPOBEPSITh  MPUHAICKHOCTD
2JIEMEHTa MHOECTRBY;
HaXOJIUTh MEepEeceUCHUE 1
00BbeIMHEHNE MHOYKECTB, B
TOM YHCJIE TIPEACTABICHHBIX
rpaduYecKy Ha YUCIOBOU
IPSIMOM M HA KOOPJAMHATHOMN
MJIOCKOCTH;

MPOBOJIUTH  JIOKa3aTeJIbHBIC
paccyxJIeHHs IS
000CHOBAHHUS HCTUHHOCTH
YTBEPKICHHIA.

B noeceownesnotl scusnu u npu
UyHeHuu opyeux npeomemos.
UCII0JIb30BATh YHCIIOBBIE
MHO’KE€CTBa Ha KOOPAUHATHOM
NpsAMOM U Ha KOOPJUHATHOU
IUIOCKOCTH Ui OIHUCAHHS

peaNbHBIX  IPOIIECCOB u
SIBJIICHHI;
MPOBOJIUTH  JIOKa3aTeJIbHBIC

pacCy:KACHUA B CUTyallUAX
MMOBCETHEBHOM JKU3HH, IIpU
pCIICHUN 3a4a4 U3 OPYIrux

— B nosceonegnoii srcuznu u
npu u3y4eHuu opy2ux npeomemos:
UCNOIL3068aMb meopemuko-
MHOMCECMEEHHBIN  A3bIK U SA3bIK
JI02UKU OISl ONUCAHUSL PEeanbHbIX
npoyeccog  u  AGNeHull,  Npu
peuieHuy 3a0ay Opyeux YueOHblX
npeomemos




MPEIMETOB

Yucna u s8blpasicenus

OnepupoBaTh Ha 6a30BOM
YpOBHE MOHATUSAMU: LIEJ0E
YHCII0, ICTTUMOCTD YHCEII,
OOBIKHOBEHHASI IPOOB,
JecATUYHas ApoOb,
panroHaIbHOE YHCIIO,
NpUOIMKEHHOE 3HAUCHHE
qHcia, 9acTh, 0,
OTHOIIICHHE, TIPOLICHT,
TIOBBIIICHUE W IOHW)KEHUE Ha
3aJJaHHOE YHUCIIO MTPOICHTOB,
MacuiTao;

OTIEpHPOBATh HA 0a30BOM
YPOBHE MOHITUSAMU: JIOTapU(PM
qHcia, TPUTOHOMETPHYECKast
OKPYXXHOCTB, TpaIycHasi Mepa
yria, BeJIMYUHA yIiia,
3aJaHHOI'0 TOYKOH Ha
TPUTOHOMETPUUYECKOM
OKPYXXHOCTH, CHHYC, KOCUHYC,
TAHTEeHC ¥ KOTAHT'CHC YTJIOB,
UMEIOIINX MTPOU3BOJIbHYIO
BEJIIMYUHY;

BBITIOJTHATH apU(METHUECKHEC
JCWCTBUS C IIETBIMHU U
palroHaAILHBIMU YUCIIAMH;
BBITIOJTHATH HECJIOXKHBIC
peoOpa3oBaHuUs YUCITOBBIX
BBIPKEHUH, CoAepKaIIuX
CTETEeHH YHucel, TM00 KOPHU U3
qucen, IM00 JorapuQmbl

Cs80600HO onepuposambv
NOHSAMUAMU. Yeloe YUCTO,
oenumocmnp yucer,
00bIKHOBEeHHAsL OPODb,
oecssmuunas 0poow,
PAYUOHATbHOE HYUCITO,
NPUOIUINCEHHOE 3HAUEHUE
yuca, yacms, 00,
OmHOWeHUe, NPOYEHM,
NOGblUEeHUE U NOHUICEHUE HA
3A0AHHOe YUCTO NPOYEHMO8,
Mmacumao,

npUBOOUMb NPUMepPbl YUces ¢
3A0AHHBIMU CEOUCMBAMU
oenumMocmu;

onepuposamv NOHMUAMU.
Jnozapugm uucaa,
MPUSOHOMEMPUYECKASL
OKPYIHCHOCIb, PAOUAHHAS U
epadychas mepa yeiua,
BEIUUUHA Yeld, 3A0AHHO20
mMoYKoOU Ha
MPUSOHOMEMPUYECKOT
OKPYICHOCIU, CUHYC, KOCUH)C,
MAH2EHC U KOMAH2EHC Y2Il08,
UMEIOWUX NPOU3BOTbHYIO
BEIUYUHY, YUCIA € U T,
8LINOIHAMb apupmMemuieckue
oeticmeust, couemas yCmHule u
NUCbMEHHbLE NPUEMDBL,
npUMeHsIsi npu

CB0060IHO ONIEPUPOBATH
HNOHATHUSIMH: HaTypaJIbHOE
YHCII0, MHOXKECTBO
HaTypaJIbHbIX YHCEJI, LIEJI0e
YHCII0, MHOKECTBO LEJIBIX
yucen, 0ObIKHOBEHHAs Jpo0b,
JeCSITUYHas ApoOb,
CMEIIaHHOE YHUCIIO,
palMOHATILHOE YHUCIIO,
MHO>KECTBO palliOHAIbHBIX
YHcell, UppalMoHaIbHOE
YHCII0, KOPEHb CTETIEHU 1,
JIECTBUTEIIFHOE YHMCIIO,
MHO3KECTBO JIeHCTBUTEIbHBIX
yHcell, FeoMeTpuyecKas
MHTEPIIpEeTaLNs] HaTypallbHbIX,
LEJNbIX, PAlIHOHATbHBIX,
NEHCTBUTENBbHBIX YHCET;

MOHUMATD U OOBSICHSTD
pasHUIly MEXAY MO3UIIMOHHOM
Y HEMO3UIIMOHHOW CUCTEMaMHU
3aMKCcH YUCell;

HEPeBOINUTH YUCIIA U3 OJHOMN
CHCTEMBI 3aMucH (CUCTEMBI
CUMCIIEHUS) B IPYTYIO;

JO0Ka3bIBATh U UCIIOJb30BaTh

Jocmuoicenue pezynibmamog
pazoena l;

Cc80000HO Onepuposamv
YUCTIOBLIMU MHOHCECMBAMU
npu peweHuu 3a0ay,

norumamsv NPUYUHbl U
OCHO8HbLE Udeu pacuiuperus
HYUCTIOBbIX MHOJICECMSEB,

671a0emsb OCHOBHbIMU
NOHAMUAMU MeopUl
oenumocmu npu peueHuu
CMAaHOapmHuIX 3a0ay

umems bazosvle
npeocmasieHusi 0 MHONCECnEe
KOMNJIEKCHBIX YUCEJL,

C80O0OHO 8bINOIHAMb
mooicoecmeerule
npeobpazosanus
MPUSOHOMEMPUYECKUX,
Jo2apugpmuieckux,
CMENEeHHbIX BbIPANCEHULL,

e1adems Gopmynoi buHoma
Hvromona;

ymenib 6blNOJIHAMb 3ANUCH
qucia e n031/l141/l0HH01/7




qHCell;

CpPaBHMBATh PAallMOHAJIbHBIE
qrclia MEXIy COOO;
OILICHUBATh U CPABHUBATD C
paloOHaIbHBIMU YU CIIAMU
3HAYEHUS LEJIbIX CTENECHEN
4yucell, KOPHEH HaTypaJbHOU
CTETEHU U3 YUCEIl,
sorapu(MoB Yrces B TPOCTHIX
clIydasix;

n300pakaTh TOUKAMH Ha
YUCJIOBOU MPSMOM LIENIBIE U
paloHaIbHbIE YHCIA,
n300pakaTh TOUKAMH HA
YUCJIOBOU MPSMOM LENbIE
CTETeHH YHUCell, KOPHU
HaTypaJbHOW CTENEHU U3
qcel, JIorapu(Mbl YUCEI B
MIPOCTHIX CITy4asix;
BBITIOJIHATH HECJIOKHBIE
npeoOpa3oBaHUs IENBIX U
IPOOHO-PALIMOHATBHBIX
OYKBEHHBIX BBIPaKEHUH,
BBIPAXKaTh B MPOCTEUIINX
Cllydasix U3 pPaBeHCTBA OJHY
MIEPEMEHHYIO Yepe3 Apyrue;
BBIYHCIISATH B MPOCTHIX CIyYasiX
3HAYEHUS YHCIIOBBIX U
OYKBEHHBIX BBIPaKEHUH,
OCYILIECTBIISIS HEOOXOJMMbIE
MIOJICTAHOBKHU U
npeoOpa3oBaHus;
n300paXkaTh CXeMaTHYECKU

Heobxooumocmu
BbIUUCUMETIbHbLE
ycmpoucmaa;

HAX00ums 3HA4eHUsi KOPHsL
HAMypanibHoU Cmenetu,
cmenenu ¢ payuoHaIbHbIM
nokaszameinem, jo2apupma,
UCNONL3YS NPU
Heobxooumocmu
BbIYUCIUMETIbHBIE
ycmpoucmea;

NONIb308AMbCS OYECHKOU U
NPUKUOKOU NPU NPAKMUYECKUX
pacuemax;

npo8oOUMb NO U3BECMHBIM
Gopmynam u npasunam
npeobpazoeanus OYK8eHHbIX
BIPAdICEHULL, BKTIOUATOUJUX
cmenenu, KOpHu, 102apughmol
U mpuecoHomempuyecKkue
Gdynkyuu;

HAX00UMb 3HAYEHUS YUCTIOBbLX
U OYKBEHHBIX 8bIPAIICEHULL,
ocywecmaesisi Heooxooumole
NOOCMAaHOBKU U
npeoodpazosanusi;
U300padcamos cxemamu4ecku
V2o, 8eUdUHA KOMOPO20
8IPAdICEHA 8 2PAOYCAX UL
paouanax;

UCNONL308aMb NPU PEULeHUU
3a0ay mabauynvie 3HAYeHUs
MPUSOHOMEMPULECKUX

IIPU3HAKYU JCIIMMOCTU CyMMBI
U IIPOU3BEICHUS IIPU
BBIIIOJIHCHUY BBIYUCIICHUN U
peleHunn 3a1ay;

BBIIIOJIHATH OKPYTJIEHUE
paHHOHaHLHLIX nu
HPpPALMOHAIBHBIX YHUCET C
3aJaHHOM TOYHOCTBIO;

CpaBHHUBATb HeﬁCTBHTGHLHBIe
YHUCia pa3HBIMH CIIOCO0aMU;

YIOPSIIOYMBATH YUCIIA,
3aIlMCaHHBIC B BHJIC
OOBIKHOBEHHOM M NECATHUYHOM
IpoOu, YKCIia, 3alMCaHHbIe C
HCIIOJIb30BAHHEM
apuMeTHIECKOTO
KBaJpaTHOTO KOPHS, KOpHEH
cTeneHu Oouble 2;

Haxoauth HOJl 1 HOK
Pa3HBIMH CITIOCOOAMH 1
WCIT0JIh30BATh UX MPHU
pEIICHUY 3a]1a4,

BBIIIOJIHATH BEIYUCICHUS U
npeoOpa3oBaHMs BBIPAKECHUM,
coaepKanux
JICCTBUTEIIbHBIC YHCIIa, B TOM
YUCIIe KOPHU HAaTypaJbHbIX
CTEIICHEM;

cucmeme CHUCIeHuA,

NPUMEHAMb NPU peueHuu
3a0ay yenHwvle Opoou;

NPUMEHAMb NPU PeueHuu
3004y MHO20YJIEHbL C
oeticmeumenbHbIMU U YeablMu
K03 puyuenmamu,

671a0emsv NOHAMUAMU
NPUBOOUMDBLLL U HENPUBOOUMbLU
MHO20YJIeH U NPUMEHAMb UX
npu peweruu 3a0ay,

NPUMEHAMb NPU peleHuu
3a0au OCHOBHYIO meopemy
aneebpuol;

NPUMEHAMb NPU peuleHUU
3a0au npocmetiwiue QyHKyuu
KOMNJIEKCHOU NepemMeHHOU KaK
2eomempuyeckue
npeobpazosanus




yToJl, BEIMYMHA KOTOPOTO
BBIpa)KEHA B rpajaycax;

— OLIEHUBATh 3HAaKH CHHYCA,
KOCHHYCa, TAHI€HCA,
KOTaHI'€HCAa KOHKPETHBIX
YIJIOB.

B nosceonesnoti sorcuznu u npu
usyueHuu opyux yueoHvix
npeomemos:

—  BBITOJTHSTH BEIYHCIICHUS TIPU
peleHnn 3aaa4
MPAKTUIECKOTO XapaKTepa;

—  BBINOJIHATH MPAKTHICCKHE
pacyeTsl ¢ UCIOJIb30BAHUEM
IpH HEOOXOIUMOCTH
CIPAaBOYHBIX MAaTEPHAJIOB H
BBIYHMCIIUTEIbHBIX YCTPOUCTB;

— COOTHOCHUTH peajbHble
BEJTMYMHBI, XapaKTEPUCTUKU
00BEKTOB OKPY)KAIOIIETO MHUpa
C UX KOHKPETHBIMU
YHCIIOBBIMH 3HAUCHUSIMU;

— HCIOJb30BaTh METOIbI
OKPYTJICHUS, TPUOIMKEHUS U
MPUKUAKI TPU PELICHUU
MPAKTUYECKUX 3334
MTOBCEIHEBHOM JKU3HU

@yHKYULl Yenos;

BbINOIHAMb NEPEeBO0 BEIUYUHDL
Vena u3z paouaHHol mepbl 8
2PadyCcHyIO u 0OpamHo.

B nosceonesnoti socuznu u npu

U3yYeHuU Opyeux yueonvix
npeomemos:

8bINOIHAMb 0CUCMBUSL C
YUCTIO8bIMU OAGHHBIMU NPU
peuteHuu 3a0ay
NpAKmMu4ecKoeo xapakmepa u
3a0a4 U3 pasiuyHsvix obnacme
SHAHUL, UCNONb3YA NPU
HeobX00UMOCmuU CNpagoyHble
mMamepuansl u
8bIYUCTUMENbHBIE
ycmpotucmeda;

OYeHUBamv, CPABHUBAMb U
UCNOIb308aMb NPU PeUleHUU
npaKmuyecKux 3a0ay
YUCNI08ble 3HAYEHUS PEeaTIbHbIX
8eIUYUH, KOHKDEemHble
YuUCNI08ble XAPAKMEPUCMUKU
00bEKMO8 OKPYIHCAIOULe20
mupa

BBITIOJIHATH CTaHAapTHBIC
TOXIACCTBCHHBIC
npeoOpa3oBaHUs
TPUTOHOMCTPUYCCKHX,
JorapupMHIECKUX,
CTCIICHHBIX, WPPAlMOHAJIbHBIX

BBIPAKCHUM.

B noBcenHEeBHOM )XU3HU U IIPA
W3Y4YEHUU JAPYTUX IPEIMETOB:

BBITIOJTHATH M OOBSICHATH
CpaBHEHHE PE3yIbTaTOB
BBIYUCIICHUH TIPU PEIICHUH
MPaKTUYECKUX 33]1a4, B TOM
YUCIIe MPUOIMKEHHBIX
BBIUHCIICHUH, UCTIONB3YS
pa3Hble crocoObl CpaBHEHMIA;

3alucCblBaTh, CPABHUBATD,
OKPYTIJIATH YHCIOBBIC TaHHBIC
pE€aJIbHBIX BEJIMYHUH C
HCII0JIb30BAHUEM PA3HBIX
CHUCTEM U3MCPCHUA,

COCTaBJIATh U OICHHUBATH
Pa3HbIMH crocodamu
YHUCJIOBBIC BBIPAKCHUA IIPHU
PEIICHUHU ITPAKTUYCCKUX 3aJa4d
U 3aJia4 U3 Apyrux y‘le6HHX
npeamMeToOB

YPaGHEHlUl U nHepaeencmea




Pemrates nuHelHbIe ypaBHEHUS
Y HepaBEHCTBA, KBAJpaTHbIC
yYpaBHEHUS;

pemaTh JorapupMHUIEcKue
ypaBuenust Buza log a (bx + c)
= d u mpocreiiimme
HepaBeHCTBa Bua 10g a X < d;
pemaTh MoKa3aTelbHbIC
ypaBHeHns, Buja a”*°=d (rue
d MOXHO MpeJCTaBUTh B BUJIC
CTETEHU C OCHOBAaHUEM &) U
MIPOCTEMIIINE HEPABEHCTBA
Buga 8*<d (rme d MOXHO
MPEJCTaBUTh B BUJIC CTETICHH C
OCHOBaHHEM a);.

MPUBOANUTH HECKOJIBKO
IIPUMEPOB KOPHEU
MPOCTEUILIETro
TPUTOHOMETPHUUYECKOTO
ypaBHEHHUS BUA: Sin X = @,
CoOSX=a, tgx=a, ctgx = a,
rze a — TabJauyHOe 3HaYeHue
COOTBETCTBYIOLIEH
TPUTOHOMETPUUYECKON

byHKINHA.

B noeceonesnotl srcuznu u npu

usyueHuu opy2ux npeomemos.
COCTABJIATh M PEIIATh
YPaBHECHUS U CHCTEMBI
ypaBHEHUH TIPU pPelIeHUun
HECJIOKHBIX MPAKTUYECKUX
3a/au

Pewamys payuonanvhuie,
nokazamenbHvle U
Jloeapugmuieckue ypagHeHus.
U HepaseHcmea, npocmeuuiue
uUppayuoHanbHvle U
mpuecoHomMempuyecKue
VPasHeHUsl, HepaBeHCmed U Ux
cucmemol,;

UCNONIL308aMb MEMOObl
peulenus ypasHeHui:
npusedeHue K 8Uudy
«npoussedenue pasHo HYIo»
UTU «YACTMHOE PABHO HYION,
3aMeHa nepemMeHHbIX;
UCNOIbL308aMb MEMOO
UHMepPBanos OJisl peuleHs.
Hepagencms,

UCnoIbL308amb epaguyecKuti
Memoo 0151 NPUOTUIHCEHHO2O
peulenus ypasHeHuil u
Hepagencma,

usobpasicamo Ha
MPULOHOMEMPUYECKOT
OKDYIHCHOCINU MHOHCECTNEO
peuieHull npocmenuux
MPUSOHOMEMPUYECKUX
VpasHeHull U HepaseHCms;
8bINOIHAMb OMOOP KOPHell
VPAGHeHUll Ul peuleHul
HepageHcma 8 COOmeemcmauu
¢ OONOTHUMENbHBIMU
VCA0BUAMU U O2PAHUYEHUSIMU.

CB00OAHO ONIEPUPOBATH
NOHATHUSIMH: YPaBHEHHUE,
HEPaBEHCTBO, PAaBHOCUJIbHBIC
ypaBHEHHS U HEPaBEHCTBA,
ypaBHEHHE, SBIISIOIIEECS
CIICZICTBHEM JIPYTOTO
ypaBHEHHS, ypaBHEHUS,
PaBHOCHIIbHBIE HA MHOKECTBE,
paBHOCHIIBHBIE
npeoOpa3oBaHus ypaBHEHU;
pemaTh pa3HbIe BUIBI
yYpaBHEHHI U HEPABEHCTB M UX
CHCTEM, B TOM UYHCIIE
HEKOTOPBIE ypaBHEHUS 3-U U
4-i1 crenenel, TpoOHO-
parnroHaTbHBIC U
UppanroHaIbHbIE;

OBJIAJZICTh OCHOBHBIMM THUIIAMU
NO0Ka3aTeJbHBbIX,
JoTapu(PMHUIECKUX,
UppalMOHAIIBHBIX, CTETIEHHBIX
YpaBHEHUH U HEPABEHCTB U
CTaHJAPTHBIMU METOJIaMH UX
peLIeHUI U IPUMEHATh X
IpY PELICHNN 3a/1a4;
IpUMEHSATH Teopemy besy k
PELICHUIO YPaBHEHUH;
IpUMEHSTH TeopeMmy Buera
JUIsL PEeLIeHUs] HEKOTOPBIX
YpaBHEHUH CTETIEHU BbIILIE
BTOPOWH;

IOHUMATh CMBICI TEOPEM O
PaBHOCHJIBHBIX U

—  Jlocmuoicenue pe3ynbmamos
pazoena l;

—  €80000HO onpedensims mun u
8bIOUPAb MEMOO peulenust
NOKA3amelbHbIX U
J102apUPMU4ecKux ypasHeHutl
U HepaseHcms,
UppayUOHaIbHBIX YPAGHEHUL U
Hepagencms,
MPULOHOMEMPUUECKUX
VpasHeHuil U HepageHCms, ux
cucmem;

—  c80000HO peuwrams cucmeml
JUHEUHbIX YPABHEHUL,

— pewiams OCHOBHblE MUNDbL
VpasHeHull U HepageHcms ¢
napamempamu,

—  NpUMeHAmb NpuU peuleHuu
3a0ay




B nosceonesnou sorcuznu u npu

u3yueHuu opyaux yueoHvlx
npeomemos:

coCmasisaims u peulams
VPasHeHUs, Cucmembl
VpasHeHull U HepaeeHCmsead npu
peuweHuu 3a0a4 opyaux
VUEOHBIX NPeOMemos,
UCNONb308aMb YPABHEHUS U
HepaseHcmaa 071 NOCMPOeHUs.
U UCCIe008aHUSA NPOCMEUUUX
Mamemamuyeckux mooeneu
PEeaNbHbIX CUMyayuil Ui
NPUKIAOHBIX 340y,

yMemb UHMepPnpemuposams
NOTYYEHHbIL NPU peuleHUU
VpasHeHUsl, HepageHCmea Ulu
cucmembl pe3yibmamn,
oYeHusamb e2o
npasoonoooodue 6 KOHmeKcme
3A0AHHOT PeanlbHOU cumyayuu
UNU NPUKIAOHOU 3a0adu

HEPaBHOCUIIBHBIX
npeoOpa3oBaHUSX YPABHCHHIMA
U YMETh UX JOKa3bIBaTh;
BJIAJICTh METOJIAMH PEIICHHS
YpPaBHEHUM, HEPABEHCTB U UX
CHCTEM, YMETh BEIOMPATh
METO/] peIIeHHS U
000CHOBBIBATH CBOM BBHIOOD;
UCTIOJIb30BaTh METOJT
WHTEPBAJIOB JUTSI PEIICHUS
HEPaBEHCTB, B TOM YHCIIC
JIpOOHO-pAIMOHATIEHBIX U
BKJIIOUAIONINX B ce0s
UppanroHaTbHbIE
BBIPKEHUS;

pemiatp anredpanyeckue
yYpaBHEHHS U HEpaBEHCTBA U
UX CHCTEMBI C TTapaMeTpaMu
anreOpanveckuM u
rpadu4ecKuM METOaMU;
BJIAJICTh PAa3HBIMU METOJIaMHU
JI0Ka3aTeIbCTBa HEPABEHCTB;
pelaTh YypaBHEHHS B LIEJbIX
qHciax;

n300pakaTh MHOKECTBA Ha
IUIOCKOCTH, 3a/I1aBacMble
YpaBHCHUSIMH,
HEPaBEHCTBAMHU U HX
CHCTEMaMH,

CBOOOJTHO MCIIOJIb30BATh
TOKECTBEHHbIE
npeoOpa3oBaHUs IPU
pelIeHUN ypaBHEHUH U




CUCTEM YpaBHEHUI

B nosceounesnoti sorcusnu u npu
U3y4eHuu opy2ux npeomemos:
COCTaBJISATH U PEIIaTh
ypaBHEHHS, HEPABEHCTBA, NX
CHCTEMBI IIPU PEUICHUH 3a/1a4
JIPYruX y4eOHBIX MPEIMETOB;
BBITIOJTHATH OLIEHKY
IPaBIOTIOI00Ms PE3yIbTATOB,
MIOJTy9aeMBIX TP PEIICHUN
Pa3JINYHBIX YPaBHEHUH,
HEPaBEHCTB M UX CHCTEM IPH
peIIeHNH 33124 APYruxX
y4eOHBIX MPEAMETOB;
COCTABJISAITh U PeIIaTh
yYpaBHEHHS U HEPABEHCTBA C
napaMeTpamu Mpyu petieHnn
3a/1a4 APYrux yaeOHbIX
PEIMETOB;

COCTaBIIATh ypaBHEHUE,
HEPAaBEHCTBO WJIM UX CUCTEMY,
OTIMCHIBAIOIIUE PEATbHYIO
CUTYAIUIO WIH NPUKIIAJHYIO
3aa4y, UHTEPIPETUPOBATH
MOJIy4YEeHHbIE PE3YIbTAThI;
UCII0JIb30BaTh POTPAMMHBIE
CPEICTBA MPU PEIICHUN
OT/IEJbHBIX KJIACCOB
ypaBHEHUI U HEPABEHCTB




Dyukyuu

OnepupoBath Ha 6a30BOM
YPOBHE MOHATUSMHU:
3aBHCHUMOCTH BEJINYHH,
GbyHKIUS, apTYMEHT U
3HaueHUE PyHKIUH, 00IaCTh
OTIpE/IEIICHUS] © MHOYKECTBO
3Ha4eHUH QYHKIUH, rpaduk
3aBHUCUMOCTH, TpapuK
GbyHKIMY, HYTU QYHKIUH,
MIPOMEKYTKH
3HAaKOMOCTOSTHCTBA,
BO3pacTaHKe Ha YUCIOBOM
MIPOMEXYTKe, yObIBaHUE HA
YHCIIOBOM IPOMEXKYTKE,
HauOoJbIlIee U HAaMEHbIIee
3HaYeHUe PYHKIHUU Ha
YHCIOBOM MPOMEXKYTKE,
nepuoandeckas QyHKIINS,
NEepUOJI;

OTIEPHPOBATH HA 0a30BOM
YPOBHE MOHATUAMU: NpsAMast U
oOpatHas
IIPONOPLIMOHAIBHOCTh
JMHEeWHas, KBaJipaTUu4Has,
norapupmudeckas u
noka3zaTesbHast QyHKIMH,
TPUTOHOMETPUUYECKHE
GbyHKIMH;

pacro3HaBaTh rpaduKu
3JIEMEHTApHBIX QYHKIUH:
npsiMOit U oOpaTHOM
MIPONOPIMOHAIBHOCTH,

Onepupogsams NOHAMUAMU.:
3a8UCUMOCTb BEIUYUH,
@yHKYuUs, apeymeHm u
3HaueHue hyHKkyuu, 001acmo
onpeoeneHus: U MHOMCECME0
3HaueHull yHKyuu, epapux
3asucumocmu, epaghux
@dynKkyuu, Hyau GyHKyuu,
NPOMENCYMKU
3HAKONOCMOAHCMEA,
803pacmanie Ha YUci080M
npomedicymke, yoviganue Ha
YUCTO80M NPOMEICYIKeE,
Hauboabuee U HauUMeHblULee
3HaueHue hyHKyuu Ha
YUCTIO80M NPOMEICYIKeE,
nepuoouveckas QyHKyus,
nepuoo, YemHas U HeuemHast
Gdynryuu;

oOnepupoBamv NOHAMUAMU:
npsamas u oopammuas
NPONOPYUOHATLHOCTID,
JIUHENIHAs, K8AOpamu4Has,
Joeapupmuveckas u
noKazamenvbHas hyHKyuu,
mpueoHoOMempuiecKue
@yHrkyuu;

onpeodensms 3HaueHue
@YHKYUU NO 3HAYEHUIO
apeymenma npu pasiudHslx
cnocobax 3adanus QyHKyuu,
cmpoums 2papuKu U3y4eHHbIX

Bnaners nonsatusMu:
3aBHCHMOCTD BEJIMYHH,
(byHKIUS, apryMEHT U
3HaueHue QyHKIMH, 00JIacCTh
OTIPE/ICICHUSI 1 MHOKECTBO
3HaYeHU! QYHKIUH, Tpaduk
3aBHCHUMOCTH, rpaduk
GyHKIMH, HYIU QYHKIHH,
IPOMEXYTKA
3HAKOTIOCTOSTHCTBA,
BO3pacTaHHE Ha YHCIOBOM
IPOMEXYTKE, yObIBaHHE Ha
YHCIIOBOM TPOMEKYTKE,
HauOoJIbllIee U HAUMEHbIIIee
3HaueHue QyHKIMU Ha
YHCIIOBOM TPOMEKYTKE,
nepuoanyueckasi QyHKIUs,
NEepUO/I, YETHAsI U HEUEeTHAS
GbyHKIMH; YMETh IPUMEHATD
3TH MOHATUS IPU PELICHUN
3ajady;

BJIQ/IETh MOHITHEM CTEIICHHAs
GYHKIUSA; CTPOUTH ee Tpaduk
U YMETh IPUMEHSATH CBOMCTBA
CTENEeHHON (DYHKIUH MPU
peIlIeHnH 3a/a4;

BJIa/ICTh MOHITUSIMU
nokasareiabHas QyHKIHUS,
SKCIIOHEHTA; CTPOUTH UX
rpaduKu ¥ yMETh MPUMEHSTh
CBOMCTBA IOKA3aTENbHOU
GYHKIMY IPU pELICHUH

- ﬂocmuwceHue pe3yibmamos

pazoena I;

e1adems NOHAMUEM
AcuMnmMomul U ymems e2o
NPUMEHAMb NPU peueHuu
3a0auy;

NPUMEHAMb MeMOoObl peuleHUs
npocmeuiux
ougpepenyuanbrvix
VpasHeHuii nepeoco U 8Mopo2o
nopsi0Ko8




JINHEMHOM, KBapaTUYHOM,
JorapupMUIECKOU U
MOKa3aTeNbHON (YHKITHH,
TPUTOHOMETPHUYECKIX

(b yHKIIHIA;

COOTHOCHTB TpauKH
AIIEMEHTAPHBIX (YHKIUA:
psiMOii 1 oOpaTHOM
MPONIOPIIHOHAIEHOCTH,
JINHETHOM, KBaJPaTUYHOM,
sorapuMuIecKoit u
MOKa3aTeabHON (DYyHKIMM,
TPUTOHOMETPHUYECKIX
byHK1M ¢ popmynamu,
KOTOPBIMH OHH 3a]IaHBbI;
HaXOJUTh MO TpaduKy
MpUOIMKEHHO 3HAUECHUS
(GyYHKIMH B 33JJaHHBIX TOUKAX;
OTIpeNeNsATh 1o rpaduKy
cBolicTBa PyHKIMH (HYIIH,
MIPOMEKYTKH
3HAKOIMOCTOSIHCTBA,
MIPOMEXYTKU MOHOTOHHOCTH,
HauOOJbIINE U HAUMEHbIIINE
3HAYCHHMS U T.I1.);

CTPOUTH 3CKU3 rpaduka
(GyHKIHH, YIOBIETBOPSIOLIEH
MIpUBEACHHOMY Habopy
yCIOBUH (MIPOMEXKYTKH
BO3pacTaHus / yObIBaHUS,
3HaueHUE (PYHKIINH B
3aJJaHHOM TOYKE, TOUKH
AKCTPEMYMOB H T.JI.).

@yHryuil;

onucvleams no 2paguxy u 6
npocmeuuux cay4asnx no
gopmyne nogederue u
c8olcm8a hyHKyuil, Haxooums
no epaguxy @yHxkyuu
Hauborbwue U HauMeHbuue
3HAYeHUs1;

CMpoUums 3CKU3 epaguxa
@ynKkyuu, yoosiemseopsoweti
npueedeHHoOMy Habopy
VCI08UTL (NPOMEHCYMKU
s03pacmanus/yovieanus,
3HAYeHue YYHKYUuU 8 3a0aHHOu
mouke, MOYKU IKCMPEMYMO8,
acumMnmomul, Hyau QYHKYuU u
m.o.);

pewams ypagHeHus,
npocmetiuiue cucmembl
VpasHeHull, UCNOIb3Ys
ce0UCmMea YyHKYull u ux
epaghukos.

B nosceonesroti scuznu u npu

usyueHuu opyaux y4eoHvix
npeomemos:

onpeodensims no epaghpuxam u
UCNONL308aMb OJIsL PEUUEHUS]
NPUKIAOHBIX 3A0ay CBOUCMEA
PEANbHBIX NPOYECCOs U
3asucumocmett (Hauborvuiue u
HauMeHblUe 3HAYeHUs],
NPOMENCYMKU 803PACMAHUS U

3ajady;
BJIAJICTh MOHITHEM
norapupmMuaecKas GyHKIHS;
CTPOUTSH ee rpaduK U yMEThb
IIPUMEHATH CBOWCTBA
JorapupMuUecKoi GyHKIUN
NpY PEUICHNN 33/1a4;

BJIAJICTh MOHITUSIMHU
TPUTOHOMETPHUYECKHE
(GyHKLIMH; CTPOUTH UX
rpaduKy ¥ yMETh IPUMEHSTD
CBOMCTBa
TPUTOHOMETPHUYECKUX
GyHKUMIA TPU peleHNH
3ajay;

BJIAJIETh MOHITHEM OOpaTHas
(GYHKITUS; TIPUMEHSTH 3TO
NOHATHUE NPU PELICHUHU 3a7ay;
IPUMEHSATH [IPU PELICHUN
3a/1a4 CBOMCTBA (DYHKIIHIA:
YETHOCTb, IEPHOAUYHOCTD,
OTPaHUYEHHOCTb;

IPUMEHSTH [P PELICHUN
3aj71a4y npeoOpa3oBaHuUs
rpaduKoB (PyHKITUI;

BJIAJICTh MMOHATUAMU YUCIIOBAs
HOCJIe10BATEIbHOCTD,
apudmeTHyecKas u
reoMeTpuYecKasi Iporpeccus;
IPUMEHSTH [IPU PELICHUN
3aJa4 CBOMCTBA M MPU3HAKH
apupMeTHIecKoi u
r€OMETPUUECKON NPOTrPECCUi.




B nosceonesnou srcuznu u npu

u3yueHuu opyaux npeomemos:

— OIpeAensaTh o rpadpukam
CBOMCTBA peabHbIX
MPOLECCOB U 3aBUCUMOCTEMN
(HauOoJTbIITNE ¥ HAUMEHBIITHEC
3HAYEHUS, IPOMEKYTKH
BO3pacTaHMsI U yObIBaHMUSI,
MIPOMEKYTKH
3HAKOMOCTOSIHCTBA U T.I1.);

— UMHTEpPHpPETHPOBATH CBOKCTBA
B KOHTEKCTE KOHKPETHOMN
MPAKTUYECKON CUTYyaIun

yovisanus QyHKyuU,
NPOMENHCYMKU
3HAKONOCMOAHCMEA,
acumMnmomol, nepuoo u m.n.);
uUHmMepnpemupo8ams
cBolicmea 6 KOHmeKxcme
KOHKPEmHOU NPAKmuyeckou
cumyayuu,

onpeoensims no epaguxam
npocmeuuiue
Xapakxmepucmuxu
nepuooudecKux npoyeccos 8
ouo02UU, IKOHOMUKE,
My3bIKe, paouocesizu u op.
(amnaumyoa, nepuoo u m.n.)

— B noeceownesHoti scusnu u npu
U3yYeHuu Opyaux y4yeonvix
npeomemos:

—  ONpEeNeNsATh 1Mo rpadukamM u
MCII0JIb30BAaTh JJISl PELLECHUS
IIPUKJIAAHBIX 33]1a4 CBOMCTBA
peaJIbHBIX MIPOLIECCOB U
3aBHCHUMOCTEH (HanboJIbIINe
¥ HaMEHbIINE 3HAUYCHHS,
POMEXYTKU BO3paCTaHUs U
yObIBaHUS (QYHKIIUH,
IPOMEXYTKU
3HAKOTOCTOSIHCTBA,
aCUMITOTHI, TOUKH Meperuoa,
NEepUO U T.I1.);

— HWHTEpPHpPETHPOBATH CBOWCTBA
B KOHTEKCTE KOHKPETHOU
MPAKTUYECKON CUTYaLINU;.

—  ONpEAeIATH 1Mo Tpadukam
MPOCTEUIIINE XapaAKTEPUCTUKHI
NEPUOIUUECKUX MPOIIECCOB B
OHOJIOTHH, SKOHOMHUKE,
MY3BbIKE, PaJAUOCBS3H U Jp.
(ammuIMTYHQ, TIEPUOT U T.I1.)

Inemenmovl MmamemamuueckKozo aHaiu3a

— OmnepupoBatb Ha 6a30BOM
YPOBHE MOHATHSIMU:
POU3BOHAS (PYHKIINH B
TOUKe, KacaTelbHas K
rpaduky GyHKIUY,
MIPOU3BOIHAS (DYHKIUH;

— ONpeAessTh 3HaYeHUe
MIPOU3BOIHOM (PYHKLIUU B

Onepuposams NOHAMUAMU.:
npou3z8oo0Has PyHKyuu 8
mouke, KacamenbHas K
epaguxy ¢yuxyuu,
npou38o0Has PYHKYUuU,
BLIUUCTIAAMb NPOU3BOOHYIO
OOHOUIEHA, MHO2OYIEHA,
K68AOpamHoz2o KOpHs,

— Bnanets noustuem
OeckoHeYHO yObIBaroIas
reoMeTpHrYecKas Iporpeccus u
YMETh MMPUMEHSTH €ro Mpu
pEIICHUY 3a]1a4;

- MPUMEHSITH JUIS PEIICHUS
3a/1a4 TEOPHIO MPEEIIOB;

— BJIAAETh HOHATHAMU

— Jlocmuoicenue
pe3yiemamos pazoena I;

— €80000HO 61a0emb
CMAHOAPMHBIM ANNAPAMom
Mamemamu4ecko2o anaiusa ois
BbIUUCTEHUS NPOUBOOHBIX
@dyHKYUU OOHOU nepemMeHHOU,

— €80000HO NPUMEHAMD




TOYKE 110 N300paKECHUIO
KacaTeJIbHOU K IrpaduKy,
IIPOBEJCHHON B 3TOM TOUKE;

— peuiath HECJOXKHBIE 3aJa4u
Ha PUMEHEHHUE CBS3H MEXTY
MIPOMEKYTKaMHU
MOHOTOHHOCTH M TOYKaAMH
IKCTpeMyMa QYHKIIUH, C
OJIHOW CTOPOHBI, U
MIPOMEKYTKAMHU
3HAKOIMOCTOSIHCTBA U HYJISIMU
MIPOU3BOIHOM 3TON PyHKIIUU
— C Ipyromu.

B nosceomnesnoti scusnu u npu
UsyueHuu opy2ux npeomemos.

— MOJb3YyACh rpaduKamu,
CpaBHHMBAaTh CKOPOCTHU
BO3pacTanus (pocTa,
MOBBILLICHUS, YBEIUUEHUS U
T.I1.) WUIK CKOPOCTH YOBIBaHUS
(maymeHusi, CHU>KEHUS,
YMEHBILCHHUS U T.I1.) BETUUYUH
B pealIbHBIX MPOIeccax;

— COOTHOCHUTH rpauKu
peaNIbHBIX MTPOLIECCOB U
3aBUCHUMOCTEH C UX
OTHCAHUSAMHU, BKIIOYAIOIIUMHU
XapaKTePUCTUKU CKOPOCTH
n3MeHeHus (OBICTPBINA POCT,
MJIaBHOE MOHIKEHUE U T.11.);

— HCIOJb30BaTh IrPaQuKu
peaNbHBIX MPOLIECCOB IS

NPOU3BOOHYIO CYMMbl
@yHryuii;

BLIYUCTSAMD NPOU3BOOHBLE
INEMEHMAPHBIX YYHKYUL U UX
KOMOUHAYUIl, UCNONb3YSL
CNpagouHbie Mamepuaibl,
uccneo0o8ams 8 NPOCMeUuuux
CAYYAsX yHKYUU Ha
MOHOMOHHOCMb, HAXOOUNMb
Haubobwue U HaUMeHbLUUe
3HAueHus YYHKYuil, Cmpoums
epaguru MHO2OUIeHO8 U
npocmeuuux payuoHaIbHbLX
@YHKYUIL ¢ UCNONBL30BAHUEM
annapama mMamemamuyecko2o
ananusa.

B nosceomnesnoti scusnu u npu

usyueHuu opy2ux yueoHvix
npeomemos:

—  pewamsb NPuKIaoHvle 3a0adu

u3 buonozuu, puzuKu, Xumu,
IKOHOMUKU U OPY2UX
npeomemos, Ces3aHHble C
uccneoosanuem
Xapaxkmepucmux peaibHvlx
npoyeccos, HaxoHcoeHuem
HAUOONLUUX U HAUMEHBULUX
3HAYeHUll, CKOPOCMU U
VCKOpEHUsL U M.N.;
UHmMeEpPNPemuposams
NOIYYEeHHbLE Pe3YTbmanmbl

OECKOHEYHO OOJIBIIHE U
OECKOHEYHO MaJIbIe YUCIIOBbIE
MOCJICJIOBATEIILHOCTH U YMETh
CpaBHUBATh OECKOHEUHO
0oJibiIe U OECKOHEYHO MaJjibie
MOCJICZIOBATEIILHOCTH;

— BJIQJICTh TTOHATHSIMH:
POU3BOIHAS (YHKIIMH B TOUKE,
pou3BOIHAS (QYHKIINH;

— BBIYHCIISITH TIPOU3BOTHBIE
AJIEMEHTAPHBIX PYHKIIUN U UX
KOMOMHAIIWIL;

— UCCIIeIOBaTh (PYHKIMU Ha
MOHOTOHHOCTB Ml SKCTPEMYyMBI;
— CTPOUTH TpaPUKu U
MPUMEHSITH K PEIICHHUIO 3314, B
TOM YHCJIE C TapaMETPOM;

— BJIQ/IETh MOHSITHEM
KacarenbHas K rpaduxy QyHKIuu
U YMETh IPUMEHATD €ro npu
pelIeHnH 3a/1ay;

— BJIQ/IETh MOHITUSIMU
nepBooOpaszHas GyHKIUA,
OTIpe/IeNIEHHBIN UHTETpa;

— MPUMEHSTh TEOpEMY
Herorona—JleiiOuuna u ee
CJIEJICTBUS JJIsl PEIICHUs 3a/1au.

- B noeceonesnoil cusHu u
npuU U3yueHuu Opy2ux yueOHsix
npeomemos.

- pelaTh NpUKJIaaHbIe
3a/1a4u U3 OUoJIOTHH, (PU3HKH,

annapam mamemamu4eckKo20
ananuza oJs uccied08aHus
@yHKYUll U nNOCMpoeHus
epaguxos, 6 mom uucie
uccne0o8anusl Ha 8bINYKIOCMb,
— onepuposams NOHAMuUEM
nep8ooopasHoll yHKyuu 0is
peuieHus 3a0ay;

— 0811a0emv 0CHOBHbIMU
ceedeHUusMU 00 unmezpae
Hviomona—Jleiibnuya u e2o
npoCmenuuux NPUMeHeHUsIX,

— onepuposams 8
CMAHOAPMHBIX CUMYAYUSIX
NPOU3BOOHBIMU BbICUIUX
nops0Ko8,

— VMemb NPUMEHAMb NPU
peutenuu 3a0a4 ceoicmea
Henpepvl8HblX OYHKYULL

— YyMemb NPUMEHAMb NPU
peuienuu 3a0a4 meopemobl
Beuepwmpacca,

— YMemb 8bINOIHAMb
NPUOIUICEHHBLE BbIYUCTICHUS
(MemoOobl peuieHus ypaeHeHUil,
8bIYUCTEHUS ONPEOEIeHHO20
unmezpana),

— yMemb NpUMeHsMb
NPUNLOdCEeHUe NPOUBOOHOU U
OnpeoeneHH020 UHmMe2pala K
peuleHuro 3a0a4
ecmecmeo3HaHus,

— 61a0emsb NOHAMUAMU




peIICHUA HCCIOKHBIX
MPUKIAJHBIX 3a7a4, B TOM
quCIie Onpeaenss no rpaduky
CKOPOCTH X0/1a Tporiecca

XUMUU, SKOHOMUKH U JIPYTUX 8mMopas npouzeooHasl,
IIPEIMETOB, CBSI3aHHBIE C 8LINYKIOCMb epaghuxa pyHKyuu u
UCCJIEOBAaHUEM XapaKTEPUCTHK yMemb uccie0o8ams QyHKYuro Ha
IPOLIECCOB; 8LINYKIOCHb

— WHTEPIPETUPOBATH

MI0JIy4YE€HHBIE PE3YJIbTAThI

Cmamucmuxa u meopun sepo;lmnocmeﬁ, JocuKa u KOM6uuamopul<a




— OImepupoBaTh Ha 0a30BOM
YPOBHE OCHOBHBIMHU
OTIHCATEITHLHBIMU
XapaKTePUCTUKAMHU
YHCIIOBOTO Habopa: cperHee
apudmeTnyeckoe, MeIuaHa,
HauOOJbIIICe U HANMCHBIIICE
3HAYCHUS;

— OmepupoBaTh HA Oa30BOM
YpOBHE TIOHITHSMH: YaCTOTa U
BEPOSTHOCTH COOBITHS,
CITydaiiHbIM BBIOOD, OMBITHI C
PaBHOBO3MOKHBIMH
AJIeMEHTapPHBIMH COOBITHSIMU;

—  BBIYUCIIATH BEPOSITHOCTH
CcOOBITHH Ha OCHOBE ITOICYETA
Yuclla UCXO/I0B.

B nosceonesnoti socuznu u npu
UsyueHuu opy2ux npeomemos.

— OILIGHUBATh U CPAaBHUBATH B
MIPOCTBIX CIIy4dasix
BEPOSITHOCTH COOBITUH B
peaNbHOM )KU3HU;

— 4UTaTh, COMOCTABIIATH,
CpaBHHBATh,
HMHTEPIPETUPOBATH B MPOCTHIX
Cllydasix peajbHble JaHHBIE,
MIpe/ICTaBJICHHbIC B BUJIC
Ta0NMI, AUarpamm, rpapukon

Hmemw npedcmasnenue o
OUCKPEMHBIX U HENPEPbIGHbIX
CYYAUHBIX BETUYUHAX U
pacnpeoeneHusx, o
He3a8UCUMOCU CTYYAUHBIX
BENUYUH,

umemsv npeocmasienue o
MaAmemMamuyecKom OHCUOaHUU
u oucnepcuu Cry4aunblx
BENUYUH,

umems npeocmasienue o
HOPMATbHOM pacnpeoeneHuu u
npumepax HOpMaibHO
pacnpeoeneHublX CIy4aiHblX
BENUYUH,

NOHUMAMb CYyMb 3AKOHA
OobUUX Yucen u
8b100POUHO20 Memooa
usMepenUs 6eposmMHOCmel;
umMems npeocmasieHue 0o
VCI0BHOU 8ePOSIMHOCMU U O
NOJIHOLL 8ePOAMHOCIU,
NPUMEHAMb UX 8 peuleHUl
3a0ay;

umemuv npeocmasienue o
BAJHCHBIX YACTHBIX BUOAX
pacnpeoeneHutl U NPUMEHAMb
Ux 8 peweHul 3a0ay,

umemsv npeocmasienue o
KOppensyuu Cay4atiHblx
8eUYUH, O TUHEUHOU
peepeccu.

— OrnepupoBaTh OCHOBHBIMU
OTHCaTEeIbHBIMU
XapaKTepUCTUKAMU YHCIIOBOTO
Habopa, MOHATHEM I'eHepaibHas
COBOKYITHOCTb U BBIOOPKOH U3
HEe,

— OTIEPHPOBATH TOHATHSIMH:
4acTOTa U BEPOSTHOCTH COOBITHS,
CymMMa M MpOU3BEACHUE
BEPOSTHOCTEH, BEIUYUCIIATH
BEPOSITHOCTH COOBITHII HA OCHOBE
MOJICYETa YUCIIAa MCXOIOB;

- BJIAJIETh OCHOBHBIMU
MOHATUSMA KOMOWHATOPHKH U
YMETh UX PUMEHSTH MTPH
peIIeHuN 3a/1ad;

— UMETh MpejcTaBieHue 00
OCHOBAaxX TEOPHUH BEPOSITHOCTEI;
— UMETh MPECTaBIECHUE O
JUCKPETHBIX U HEMPEPHIBHBIX
CIIy4allHbIX BETUYMHAX U
pacrpeneneHusx, o
HE3aBHCUMOCTH CITy4ailHbIX
BEJIMYNMH;

— UMETh MPECTABICHUE O
MaTeMaTHYeCKOM OXKUIAHUU U
JUCTIEPCUU CITyUYaHHBIX BETHYUH;
— UMETh MPECTaBICHUE O
COBMECTHBIX pacrpeaeneHusIX
CIIy4ailHbIX BEITUYHH;

- HNOHUMATh CyTh 3aKOHA
OOJBIINX YKCET U BHIOOPOYHOTO
METOJ1a U3MEPEHUs

- JHocmuoicenue
pe3yrvbmamos pasoena |;

— umMemsb npedcmasieHue o
CMamucmuyecKux 2unome3ax u
npogepke CmamucmuiecKoll
2unomeswl, 0 CMamucmuKe
Kpumepus u ee yposHe
3HauUMoOCmu,

— umemsv npeocmasiexue o
CBA3U IMNUPUYECKUX U
meopemuyecKux pacnpeoeneHuil




B nosceonesnou sorcuznu u npu
u3yueHuu opyaux npeomemos:

—  BBIYUCTAMb ULU OYEHUBAMD
8epOAMHOCIU COObIMULL 8
PeanbHOU HCUZHU,

—  gvlOUpamsv nooxoosujue
Memoovl npeocmasieHus u
00pabomxku OaHHbIX;

—  yMemb peuams HeCl0HCHble
3a0auu Ha npuMeHeHue 3aKOHA
OONLUWUX YUCeN 8 COYUOLO2UU,
cmpaxoeanuu,
30pasooxpanerul,
obecneuenuu besonacHocmu
HaceneHus 8 Ype3sblualiHblX
cumyayusx

BEPOSITHOCTEM;

— HUMETh NIPEJCTABICHUE O
HOPMAJIbHOM PaclpeleIcHUuu U
IIpuMepax HOPMaJIbHO
pacnpeneneHHbIX CIyYaiHbIX
BEJINYHH;

— HUMETH NIPEJCTABICHUE O
KOPPEJSLHUU CIIydalHbIX
BEJINYMH.

— B nosceounesnoti sorcusnu u
npu U3yueHuu Opyaux
npeomemos:

— BBIYUCIISITH WJIH OTIIEHUBATH
BEPOSITHOCTH COOBITHI B
pEaTbHOM )KU3HH;

— BBIOMpATh METObI
MOJXOJISIIET0 MPEACTaBICHUS U
00pabOTKN JaHHBIX

Texcmoewie 3a0auu

PemraTe HecnoKHBIC
TEKCTOBBIC 33J]Ja4l Pa3HbIX
THUIIOB;

aHaJIM3UPOBAThH YCIOBUE
3a/1a4u, IPU HEOOXO0TUMOCTH
CTPOUTH JIsl €€ PEIICHUS
MAaTE€MaTHUYECKYIO MO/JIENb;
MOHUMATh U UCIIOJIL30BaTh
JUISL peIIeHus 3a]1a4u
nHpopMaIuio,
MIPEACTABJICHHYIO B BUJIE
TEKCTOBOM M CHUMBOJILHOM
3aIlMCH, CXEM, TaOJIHII,

—  Pewamo 3a0auu pazmuvix
Munos, 6 Mmom 4ucie 3a0ayu
HOBBILUEHHOU MPYOHOCMUL,

—  gblOUpamv ONMUMATILHBLLL
Memoo peuteHus 3a0ay,
paccmampusast pasiuyHvle
Memoowl,

—  Ccmpoumb MOOenb PeueHUs
3a0a4u, nposooums
ookaszameibHbie
paccyscoenus;

— pewamb 3a0auu, mpedyoujue
nepebopa 6apuanmos,

— Pemrats pa3nbie 3agaun
TIOBBIIIEHHOW TPYTHOCTH;

- aHAJTM3UPOBATh YCIOBHE
3aJ1a4¥, BHIOMPATh ONITUMAIIbHBIN
METO/] peIICHHS 3a]1a4H,
paccMaTpuBasi pa3iIuvHbIC
METO/IBL;

- CTPOUTbH MOJIEIIb PEIICHUS
3aJ1auu, MPOBOIUTh
JI0Ka3aTeJIbHBIC PACCYKICHUS
NIPU PEUICHUU 3a/1a4H;

- pelaTh 3a/1auy,
TpeOyromue nepedbopa

— Jlocmuoicenue
pe3ynibmamos pazoena |




aMarpamm, rpa@ukos,
PHUCYHKOB;

JEHUCTBOBATH 110 AJITOPUTMY,
coJiepKalieMycsi B yCIOBUU
3a/1a4y;

HCII0JIb30BATh JOTMYECKHE
paccyXAeHHUs MPU PELICHUH
3a/1a4y;

paboTath C U30BITOYHBIMU
YCTIOBHSIMH, BBIOHpasi M3 BCEH
nH(popMalny, JaHHbIE,
HE0OXO0IMMBIE IS PellIeHUs
3a/1auu;

OCYILECTBJISATh HECTIOKHBIN
nepedop BO3ZMOKHBIX
pelIeHni, BRIOupast U3 HUX
ONITUMAITLHOE TI0 KPUTEPHSIM,
chopMyTUPOBAHHBEIM B
YCIIOBHH;

aHAIM3UPOBATh U
MHTEPIPETUPOBATh
[IOJIy4EHHBIE PELICHUS B
KOHTEKCTE yCJIOBUS 3a7auH,
BBIOMPATH PEIICHUS, HE
IIPOTHBOpPEYAILNE KOHTEKCTY;
pelaTh 3a/1a4y Ha pacyer
CTOUMOCTH MOKYIIOK, YCIIYT,
MOE€3/10K U T.IL.;

pelaTh HECIOXKHBIE 3a7a4H,
CBSI3aHHBIE C JIOJIEBBIM
y4acTHEM BO BJIaJICHUU
bupMoil, npeanpusTHEM,
HE/IBUYKUMOCTBIO;

npoeepKu ycio8uil, 8b100pa

onmumalbHO20 pesyibmama,

—  aHanu3UpO8ambdv U
uUHmMepnpemupo8ams
pe3yrbmamsl 8 KOHmMeKcme
VCI08UsL 3a0a4U, 8blOUPams
peweHus, ne
npomugopeuaujue
KOHMeKcmy;

—  nepesooums npu peulenuu
3a0a4u uHopmayuro u3
00HOU hopmbl 6 Opyeyio,
UCNONbL3YS NPU
HeobX00UMOCMU CXeMbl,
mabnuysl, epaghuxu,
ouazpammol;

B nosceomnesnoti scusnu u npu

UsyueHuu opy2ux npeomemos.

—  pewamsv npakmuyecKue
3a0a4u U 3a0a4u u3 Opyeux
npeomemos

BAPUAHTOB, IIPOBEPKU YCIIOBUH,
BbIOOpa ONTUMAJILHOTO
pe3ynbTara;

- aHAJIU3UPOBATH U
UHTEPIPETUPOBATH MOTYUECHHbIE
pelIeHNs B KOHTEKCTE YCIOBHS
3a/1a4M, BBIOMPATh PELICHUS, HE
IIPOTUBOpPEYAILINE KOHTEKCTY;

- NEPEBOUTH MPU PELUICHUH
3a/1a4u UH()OPMAIHIO U3 OJTHOM
(GopMbI 3aIIMCH B IPYTYIO,
UCIIOJIB3YSI PU HEOOXOIMMOCTH
CXEMbI, TaONIHUILIbI, TpaQUKH,
JarpaMMBbl.

- B nosceonesnoti orcuznu u
npu usydeHuu opyaux
npeomemos:

— pemaTh MpakTUYECKHUe
3a/1ayy ¥ 33J1a4 U3 JPYTUX
MPEAMETOB




pemiaTh 3a/1a4i Ha MPOCThIE
MIPOLIEHTHI (CUCTEMBI CKUJIOK,
KOMHCCHH) U Ha BBIYUCIICHUE
CJIOXHBIX IPOIICHTOB B
pa3IMYHBIX CXeMaX BKJIAJIOB,
KPEAUTOB U UIOTEK;

pelaTh MPaKTHICCKHIE
3aaun, TpeOyromue
WCTIOJIb30BAHUS
OTPUIIATETLHBIX YUCEN: Ha
oTpeieTIeHue TeMIIEpaTyphl,
Ha OTIpe/IeTICHUE TIOJIOKEHUS
Ha BpeMEeHHOU ocu (10 Hamei
9Bl U TOCIIE), HA ABMKCHUE
JICHE)KHBIX CPEJICTB
(mpuxon/pacxon), Ha
oTnpezeNeHue
TJTyOMHBI/BBICOTHI U T.11.;
UCIO0JIb30BATh MOHSTHE
Macritada A HaX0KJIeHUs
pacCTOSIHUM U JUTMH HA
KapTax, IUIaHaX MECTHOCTH,
IUIaHaX TOMEIICHUM,
BBIKpO#iKax, mpu paboTe Ha
KOMITBIOTEPE U T.II.

B nosceonesroti scuznu u npu

usyueHuu opy2ux npeomemos.
pelaTh HeCIOKHBIC
MPAKTUYCCKUE 3a]1a4H,
BO3HUKAIOIINE B CUTYAIUAX
MOBCEAHEBHOM KU3HU

T'eomempusn

OmnepupoBath Ha 0a30BOM

‘ — Onepuposamv NOHAMUAMU.:

Bnanets

Hmemwv npedcmasnenue 06




YPOBHE MOHATUSAMU: TOUKA,
npsiMasi, TNOCKOCTh B
MIPOCTPAHCTBE,
NapaieIbHOCTh U
NEePIEeHANKYISIPHOCTD
MPSAMBIX U IIJIOCKOCTEM;
pacro3HaBaTh OCHOBHBIC
BU/Ibl MHOTOTPaHHHUKOB
(mpu3ma, nupamua,
MIPSIMOYTOJIbHBIN
napajuiesenumnes, Kyo);
n300paxaTb U3ydaeMble
Gburypsl oOT pyku U ¢
MPUMEHEHHEM TIPOCTHIX
YEepPTEIKHBIX HHCTPYMEHTOB;
nenath (BBIHOCHBIE) TIIOCKUE
YepTEeIKU U3 PUCYHKOB
MPOCTHIX 0OBEMHBIX (PUTYP:
BHJI CBEpPXY, COOKY, CHU3Y,
M3BJIEKAaTh HHPOPMAIIHIO O
IIPOCTPAHCTBEHHBIX
reoMeTpruYecKux (purypax,
IIPEJCTABICHHYIO Ha
YyepTekax U pUCyHKax;
IPUMEHSATH TEOPEMY
[Tudaropa npu BeIYMCICHUN
3JIEMEHTOB
CTepeOMEeTpUYECKUX puryp;
HaX0JIUTh 0OBEMBI U MJIOLIAU
MIOBEPXHOCTEHN MpoCTeHIInX
MHOTOI'PaHHHUKOB C
pUMeHeHHeM hOopMyIT;
pacro3HaBaTh OCHOBHBIE

mouKa, npamas, NI0CKOCMs 8
npocmparcmse,
napanierbHocms u
NepneHOUKYIAPHOCIb NPAMbBIX
u niockocmet;

npumMensmy 0Jisl peueHus:
3a0au eeomempuyeckue
gaxmol, eciu ycious
npuMeHeHUst 3a0aHbl 8 A6HOU
gopme;

pewams 3a0a4u Ha
HAX0MHCOeHUe 2e0MempPUYECKUX
8eUYUH NO 0OPA3YAM UIU
aAneOpUMMAM,

denamu (8bIHOCHbIE) NIOCKUE
yepmesicu U3z pUCyHKO8
00beMHbIX Pueyp, 8 mom
yucie pucosams U0 C8epxy,
cOOKy, cmpoums ceuenus
MHO202DAHHUKOB,

u381eKamo,
UHMEPNPemuposams u
npeobpazoevieams
unghopmayuro o
2eomempuyeckux gueypax,
NPeoCcmasieHHyo Ha
yepmesNcax,

NPUMEHSIMb 2e0MEeMPUYECKUE
Gaxmol 01 pewenus 3a0au, 6
MoM uucie npeonoaazaouux
HeCKOIbKO UA208 PEUeHUs];
ONUCHIBAMb 63AUMHOE
PACnonodicenue npsmblx u

TreOMETPUYECKUMU MOHATHIMU
IpY PEUICHNH 33/1a4 U
IPOBEICHUN MaTEMaTUIECKUX
pacCyXIeHUH;

- CaMOCTOSATEIBHO
(dbopMyITUpPOBaTh OTPECIICHUS
reoMeTpu4ecKkux uryp,
BBIJIBUTATh TUIIOTE3bI O HOBBIX
CBOMCTBAX U IIPU3HAKAX
FeOMETPUYECKUX PUTYp U
000CHOBBIBATh WJIM OTIPOBEPraTh
nXx, 0000maTh WiIn
KOHKPETU3UPOBAThH PE3yTbTAThI
Ha HOBBIX KJlaccax Guryp,
MIPOBOJIUTH B HECIIOKHBIX
ClIydasx KiacCUPUKauio Guryp
10 Pa3JINYHBIM OCHOBAHUSIM;

- UCCIIEI0BATh YEPTEXHU,
BKJTFOYasi KoMOuHanuu ¢uryp,
U3BJICKaTh, UHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HHPOPMAIIHIO,
IPEJCTAaBICHHYIO Ha YepTexkKax;
- pelaThb 3a1a4u
reOMETPUYECKOro CO/EpKaHMs, B
TOM YHCJI€ B CUTYallUsX, KOrzia
QITOPUTM PELICHUS HE CIelyeT
SIBHO M3 YCJIOBUSI, BBIIIOJIHATh
HE00XO0IUMBIE /ISl peIlIeHUs
3aJauu JIOIOJHUTENIbHbIE
HOCTPOEHHMSI, UCCIIEI0BATh
BO3MO’KHOCTb IPUMEHEHUS
TeopeM U (GOpMYIT 1JIsl pelIeHUs
3ajauy;

AKCUOMAMUYUECKOM MEMOooe;
— 61a0emb NOHIMuUemM
2eomempuiecKue Mecma moyex 8
npocmpancmee u ymemsn
NPUMEHAMb UX O/ PeleHusl
3a0au,
— yMemb npuMeHsmy OJisl
peutenust 3a0ay c8olcmea NiOCKUX
U 08Y2PAHHDIX Y2Il08,
MpexepaHHozo yeua,
— 61a0emb NOHAMUEM
NEePNEeHOUKYISAPHOE CeyeHUe
nPUMbL U YMeMb NPUMEHSINb €20
npu peutenuu 3a0a4;

61a0emb NOHAMUSIMU
YEeHmpanibHoe U NApaiieibHoe
NPOEKMUPOBAHUE U NPUMEHSMb UX
npu NOCMpPOeHUU Ce4eHUll
MHO202PAHHUKO8 MEeNOoOOM
npoexKyull;
— umems npeocmasierue o
paszsepmke MHO20ZPAHHUKA,
— umems npeocmasieHue o
KOHUYECKUX CeYeHUSIX,
— umems npeocmasieHue o
Kacarowuxcs cepax u
KOMOUHAyuU mej 8paujenust u
yMemb NPUMEHSIMb UX Npu
peutenuu 3a0a4,
- NPUMEHSMb NPU PeuleHUU
3a0ay gopmyny paccmosiHus om
MOYKU 00 NIOCKOCIU;
- 671a0emsb Pa3HbLIMU




BH/JIBI TEJ BpallleHus (KOHyC,
UIHHID, chepa u map);

— HaXO0JUTh OOBEMBI U TUIOIIATU
ITOBEPXHOCTEW MPOCTEUIINX
MHOTOTPaHHUKOB U TEJ
BpallleHUs C TPUMEHEHUEM

dbopmyir.

B nosceonesnoti sorcuznu u npu
Usy4eHuu opy2ux npeomemos.

— COOTHOCHUTh aOCTpaKTHbIE
TCOMETPHYCCKUEC TIOHSITHS U
(bakThl ¢ pealbHbIMU
KU3HEHHBIMH 00BEKTaMU U
CUTYaIUSIMU;

— UCIOJIB30BaTh CBOKCTBA
MPOCTPAHCTBEHHBIX
FeOMETPUYECKUX PUTYp IS
pelIeHNs TUTIOBBIX 3a/1a4
MPAKTUYECKOTO COAEePIKAHMUS;

— COOTHOCHUTb IUIOIIAH
MOBEPXHOCTEH TEN
OJINHAKOBOH (POpMBI
Pa3IMYHOTO pa3Mepa;

— COOTHOCHUTH OOBEMBI COCYIOB
OJINHAKOBOH (POpMBI
Pa3IMYHOTO pa3Mepa;

— oleHuBath hopmy
MIPaBUJIBHOTO MHOTOTPaHHHKA
MOCJIe CIIJIOB, CPE30B U T.II.
(ompenensTh KOJMYECTBO
BEpIINH, pedep U rpaHeit
MOJTy4EHHBIX

niockocmeil 8 npocmparncmee,

—  ¢gopmynuposams ceoticmea u
NpU3HAaKu Queyp;

—  00Ka3bleamv ceomempuyecKue
VMBEPHCOCHUS,

—  e1ademv CmaHoapmHuou
Kaaccugpuxayueri
NPOCMPAHCMBEHHBIX Puzyp
(nupamuovl, npuzmbl,
napannenenuneovl);

—  Haxooumuv 00vembl U nI0uWaou
nogepxHocmeu
2eoMempuyecKux mei ¢
npumenenuem Gopmyn;

—  BBIYUCTAMb PACCMOAHUS U
Yyelvl 8 NPOCmMpaHcmae.

B nosceounesnoti scusnu u npu
UsyueHuu opy2ux npeomemos.

—  UCNONb308aMb C80UCMBA
ceomempuyeckux gueyp ons
peuteHus 3a0ay
NPAKMUYECKo20 xapakmepa u
3a0au uz opyaux ooaracmeu
SHaHUU

— yMeThb (OpMYIUPOBATh U
JIOKa3bIBaTh T€OMETPUIECKHE
YTBEPKJICHHUS;

- BJIAJICTh MOHITUSIMHU
CTEpEOMETPHUH: TIPH3Ma,
napaieNenue ], MupamMuia,
TETpa’Ip;

- UMETh MPECTaBICHHUS 00
aKCHOMaXx CTEpPEOMETPHU U
CIIEZICTBUSX U3 HUX U YMETh
NPUMEHSTH UX MIPH PEIICHUH
3a1aq;

- YMETh CTPOHTH CEUCHHS
MHOTOTPaHHHKOB C
UCTIOJIb30BAHUEM Pa3IMIHBIX
METOJIOB, B TOM YHCJIE H METO/Ia
CIIE/IOB;

- UMETh NPECTABICHHUE O
CKPEIINBAIOIINXCS MPSIMBIX B
IPOCTPAHCTBE M yMETh HAXOJUTh
YTOJI M PacCCTOSIHUE MEXy HUMHU;
- IPUMEHSATH TEOPEMBI O
HapauIeIbHOCTH MPSIMBIX U
IUTOCKOCTEH B MPOCTPAHCTBE TPH
pelIeHuN 3a/1a4;

- YMETh IPUMEHSTh
napaJuIeIbHOE POEKTHPOBAHUE
Ui U300paxkeHus puryp;

- YMETh IPUMEHSTH
NEePIECHANKYISPHOCTH MPSIMOH U
IUIOCKOCTH TIPH PEIIEHUH 3a]1ay;
- BJIAJICTh TIOHSITUSMH
OpPTOTOHAJILHOE IPOEKTHPOBAHUE,

cnocobamu 3a0anus npAMou
VDABHEHUAMU U YMemb
NPUMEHAMb NPU peuleHUuU 3a0ay;
- NPUMEHAMb NPU peueHuu
3a0ay u dokazamenbcmee meopem
BEKMOPHBLI MEMOO U MEMOO
KOOpOUHam;

- npUMeHAmMb OpMYbl
00beM08 NPAMOY20IbHOO
napannenrenuneod, NPU3Mbl u
nUpaAmMuosl, mempa’opa npu
peuieHuu 3a0au,

- NpUMeHAMb meopembvl 00
OmHOULeHUAX 0ObeMO8 npu
peuieHuu 3a0au,

- NPUMEHSAMb UHMe2Pa Oisl
8bIUUCTIEHUL 00BEMOB U
nosepxHocmett mei 8paujeHus.,
BbIYUCTIEHUSL NIOWAOU
cghepuueckozo nosica u oovema
wapogozo cuos;

- umemv npeocmasierue o
OBUIICEHUSIX 8 NPOCMPAHCMBE:
napaieibHoM nepexoce,
CUMMempuYU OMHOCUMENbHO
NIOCKOCMU, YeHMPATbHOU
CUMMempuu, NOBOPoOme
OMHOCUMENbHO NPSIMOLL, YMENb
NPUMEHSMb UX NPU PeUeHuU
3a0ay;

- umemv npeocmasierue o
RI0WAOU OPMO2OHATLHOU
npoexyuu,




MHOTOTPaHHUKOB)

HAKJIOHHBIE U UX MPOEKIUH,
YMETb IPUMEHSATH TEOPEMY O
TpeX NepIEeHANKYIApax IpU
peneHunn 3a1ay;

— BJIa/IETh NOHITUSIMU
paccTosiHue MEXIy QUTypamu B
MPOCTPAHCTBE, OOIINIA
HNEPIEHIUKYISAP IBYX
CKPEILMBAIOIINXCS MPSMBIX U
YMETb IPUMEHSATH X IIPU
peneHnn 3a1ay;

— BJIAJIETh IOHSATUEM YT OJI
MEXKY TPSIMOU U TNIOCKOCTBIO U
YMETb MPUMEHSTH €ro Mpu
peneHnn 3a1ay;

— BJIa/IETh NOHITUSIMU
JBYTPAaHHBIN yroJl, YTOJ MEXIY
IUIOCKOCTSIMH,
NEPIECHIUKYISIPHBIE INIOCKOCTH U
YMETb IPUMEHSATH UX IIPH
pEILICHNH 33124,

— BJIAJIETh NOHATHIMHU
IpU3Ma, apajiesIenumes] 1
IIPUMEHSTHh CBOMCTBA
napaJuleIenuIeia TPy peleHnN
3ajady;

— BJIAJIETh TOHATHEM
IIPSMOYT OJIBHBIN
napaJuleenuel U IpUMEHATh
€ro IIPH PELICHUY 3aay;

— BJIa/IETh NOHITUSIMHU
NMPaMKJIa, BUABI TUPAMUT,
JJIEMEHTHI PAaBUIIbHOU

- umems npedcmasgienue o
MpexzpaHHOM U MHO202PAHHOM
yelne u npUMeHsmMb CE0UCMEd
NIOCKUX Y2/l08 MHO202PAHHO20
Yyena npu peweHuu 3a0ay,

- umems npeocmasieHuss 0
npeobpazosanuu no0oous,
20MOmMemuy u ymems npUMeHsImy
UX npu peweHuu 3a0ay,

- YyMemb peuams 3a0auu Ha
NIOCKOCMU MEMoO0amu
cmepeomempu;

- YyMemb npUMeHsIms
Gdopmynvt 06vemos npu pewieruu
3a0ay




MUPAMHJIBI U YMETh TPUMCHSITh
UX MIPH PEIICHUN 33]1aY;

— UMETb NPEJICTABICHUE O
Teopeme Disepa, MpaBUIbHBIX
MHOTOTpaHHHKAX;

— BJIQJICTh TTOHATHEM
IJIOIIA M ITOBEPXHOCTEN
MHOTOTPaHHUKOB M YMETh
MPUMEHSITh €T0 TIPH PEIICHUN
3a1aq;

— BJIQJICTh TMOHATHAMHY TeJa
BpalieHus (IWIMHAP, KOHYC, Imap
u cepa), X CEYCHUS U YMETh
MPUMEHSITH UX IPU PEeIICHUN
3amaq;

— BJIQJICTh TIOHITHSIMH
KacaTeJIbHBIC TIPSIMBIC U
IUIOCKOCTH U YMETh MPUMEHSTh
U3 [IPY pEIICHNH 3a]1ay;

— UMETh MPECTABICHUS O
BIIMCAHHBIX U OMUCaHHBIX chepax
U YMETh IPUMEHSTH UX MPU
pellIeHnH 3a/1a4;

— BJIa/IETh MOHITHUSIMU
00BeM, 00bEMEBI
MHOTOTPaHHUKOB, TEJ BPAILICHHS
U IPUMEHSATH UX MIPH PEIICHUU
3a/1ay;

— UMETh MPEJCTaBICHUE O
pa3BepTKe IWINHIPA U KOHYCA,
TUTONIA/IA TTIOBEPXHOCTH
MWIMH]IpA U KOHYCa, YMETh
MPUMEHSITh UX MPU PEIICHUH




3a/1ay4;
— HUMETH MPEJCTaBICHUE O
iomaau chepsl 1 yMeTh
MPUMEHSITH €T0 TP PEIICHUN
3a/1ay4;

— YMETh peliaTh 3a7a41 Ha
KOMOWHAIIM1 MHOTOTPaHHUKOB U
TEJ BpalllCHHUS;

— UMETh MPEJCTABICHUE O
110/100MM B IPOCTPAHCTBE U
YMETh pelIaTh 3a7a4i Ha
OTHOIIIEHHE 0OHEMOB U
MJIOIIAACH TOBEPXHOCTEN
MoJ00HBIX (UTyp.

— B nosceounesnoti scusnu u
npu u3yyeHuu opyaux
npeomemos:

— COCTaBIIATh C
UCIIOJIb30BAHNEM CBOWCTB
reoMeTpHIeCKuX (puryp
MaTeMaTH4eCKUe MOJIETH s
pelleHus 3a/1a4 MPaKTUYECKOro
XapakTepa U 3a/1a4 U3 CMEKHBIX
JTUCLUILUINH, UCCIIEA0BATh
MOJIyY€HHBIE MOJAETH U
HMHTEPIPETUPOBATH PE3yJIbTAT

Bexmopul u koopou

Hambvl 6 npocmpancmee

OmnepupoBatb Ha 6a30BOM
YPOBHE MOHSTHEM JIEKAPTOBBI
KOOPJIMHATHI B TPOCTPAHCTBE;
HaXO/IUTh KOOPJIUHATHI
BEPILIUH Ky0a U
IPSIMOYTOJIBHOTO

Onepuposams nonamusamu
0eKapmosbl KOOPOUHAMbL 8
npOCMpancmee, 6eKmop,
MOOYIb 8eKMOPA, PABEHCMBO
8EKMOPO8, KOOPOUHAMbL

8eKmopa, y2oi mMexcoy

- Bnagets noustusamu
BCKTOPLI 1 UX KOOPAHWHATHI;

- YMCTH BBIIIOJIHATD
oncpanuun HaJl BEKTOPaAMU,

- HCIIOJIb30BATh CKAJISAPHOC
IMMPOU3BCACHUC BCKTOPOB IIpU

- JHocmuoicenue
pe3yremamos pasodena |,

— Haxoo0umv oovem
napannenenuneda u mempasopa,
3A0AHHBIX KOOPOUHAMAMU CBOUX
BepUIUH,




mapajjiejacnuicaa

8EKMOPAMU, CKANAPHOE
npouseedeHrue 8eKmopos,
KOJLIUHeapHble 86eKMOpbl;
HAaxo0ums paccmosiHue
MedxHcOy 08YyMs MOUKAMU,
CYyMMY 8eKMOPO8 U
npouseederue 6eKmopa Ha
YUCTIO, V2Ol MEeHCOY
BEKMOPAMU, CKANAPHOE
npousgedeHue, packiaobleams
8eKMOp No 08yM
HEKOJLTUHEeAPHbIM 8EKMOPAM,
3a0aeamuv NJIOCKOCMb
VpasHeHuem 6 0eKapmosoi
cucmeme KOOpOUHam,
pewams npocmetiuiue 3a0ayu
88e0eHUeM BEKMOPHO20
basuca

peLICHUY 3a/1ay;
- IPUMECHSTh YPaBHCHHE
IUTOCKOCTH, (POPMYITY pacCTOSIHHS
MEKIy TOUYKAMH, YpaBHCHUE
cepsl IpH pelIeHnH 3a7ay;

- IPUMEHSTH BEKTOPBI U
METOJ1 KOOPAMHAT B
HPOCTPAHCTBE MPH PELICHUH
3amad

- 3a0a8amov NPAMYI0 6
npocmpancmee;

- HAxXo0ums paccmosuue om
MOYKU 00 NIOCKOCMU 8 CUCmeme
KOOpOUHam;

- HAaxoO0ums paccmosimue
MedAHCOY CKPeUUBAIOUUMUCS
NPAMbIMU, 3A0OAHHBIMU 6 CUCeMe
KOOpOuHam

Hcmopus mamemamuxu
OnuceIBaTh OTACIIBHBIE Ilpeocmasnamo 6xnad — Nmets npencraBiaeHue o — Jlocmuorcenue
BBIJIAIOIUECS PE3YIIBTATHI, 8b10AIOUJUXCSL MAMEMAMUKOS 8 | BKJIAJIE BBIIAIOIINXCS pe3yiomamos pazoena |
MOJIy4YE€HHBIE B XOJI€ Pa3BUTHS passumue Mamemamuxy u MaTEMaTHKOB B pa3BUTHE HAYKH;
MaTeMaTHKU KaK HayKH; UHBIX HAYYHBIX obnacmel; — MOHUMATh POJIb
3HaTh IPUMEPHI NOHUMAMb POIb MameMamuKky | MaTeMaTUKU B pa3BuTuu Poccun
MaTeMaTH4YE€CKUX OTKPBITHIA U 6 passumuu Poccuu
UX aBTOPOB B CBSI3U C
OTEYECTBEHHOW U BCEMUPHOU
HUCTOPHUEH;
MMOHUMATh POJIb MATEMATHUKH B
pasButuu Poccun
Memoovt mamemamuxu
[IpumeHATh U3BECTHBIE Hcnonvzoeams ocnosHbie — Hcnons30BaTh OCHOBHBIE - Jlocmuorcenue
METO/IbI IPU PELIEHUH MemoObl 00Ka3ameibCcmaa, METO/IbI I0KA3aTENbCTBA, pe3yromamos pazoena |,




CTaHIAPTHBIX
MaTeMaTU4ECKUX 3a/1a4;

— 3aMedaTrbh U XapaKTepU30BaTh
MaTeMaTH4ECKUE
3aKOHOMEPHOCTH B
OKpYyKaroleu
JIICUCTBUTEIBFHOCTH,

— MPUBOAUTH IIPUMEPHI
MaTE€MaTHYECKUX
3aKOHOMEPHOCTEN B IIPUPOJIE,
B TOM YHCJIE
XapaKTEPU3YIOIUX KPacoTy U
COBEPILIECHCTBO OKPYKAIOIIETO
MHpa ¥ IPOU3BEACHUIN
HCKYCCTBA

npoooUmMs 00KA3AMENbCMBO
U BbINOHAMb ONPOBEPIHCEHUE;
NPUMEHSIMb OCHOBHbLE
Memoovl peuieHus
Mamemamuyeckux 3a0au,

Ha OCHO8E MAMeMamuiecKux
3aKOHOMeEpPHOCmel 8 Npupooe
xXapakxmepuzoeamu Kpacomy u
COBEPULEHCINEO
OKpYJHcaloue2o mupa u
npou3eedeHull UCKycCmed,
npuMeHsms npocmetiuiue
npocpammHble cpeocmed u
NEKMPOHHO-
KOMMYHUKAYUOHHbIE CUCTEMbL
npu peweHuu
Mamemamuyeckux 3a0ay

IIPOBOJUTH T0KA3aTEIbCTBO U
BBIIIOJIHATD OIIPOBEPKECHUE;

— IIPUMEHITh OCHOBHBIE
METO/Ibl PELICHUS
MaTeMaTH4ECKHX 3a/1a4;

— Ha OCHOBE
MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEW B MPUPOJIE
XapaKTepU30BaTh KPacoTy U
COBEPIIEHCTBO OKPYXKAIOILIETO
MHpa U IIPOU3BEACHNN UCKYCCTBA;
— IIPUMEHSTH IPOCTEUIINE
IIPOrpaMMHBIE CPEACTBA U
3JIE€KTPOHHO-KOMMYHHUKAIlOHHBIE
CUCTEMBI IIPH PELICHNUN
MaTeMaTHYECKHX 3a/a4;

— MI0JIB30BAThCS
IIPUKJIAHBIMH IPOrpaMMaMU U
IIPOrpaMMaMHU CUMBOJIBHBIX
BBIUMCJICHUH JUTS UCCIIEIOBAHMS
MaTeMaTH4eCKuX 0ObEKTOB

- NPUMEHAMb
MamemamuyecKue 3HaHUusA K
UCCe008AHUIO OKPYIHCAIOUEe20
Mupa (mooenuposarue
@uszuueckux npoyeccos, 3a0a4u
9KOHOMUKU)

CucreMa OlIEHKH [JOCTHKEHHMSI IUIAHHUPYeMbIX Pe3yJbTAaTOB OCBOEHHMSI OCHOBHOI 00pa3oBaTe/ibHOW NPOrpamMMbl CpeaHero o0uero

o0pa3oBaHus

OcHOBHOE HamNpaBJieHHe H HeJIb OLICHOYHOM JCATEIIbHOCTH B 00pa30BaTEIbHOM OpraHu3aiii B cOOTBETCTBUU ¢ TpeboBanusmu ®I'OC OO0
- olleHKa 00pa30BaTeNbHBIX JOCTIKEHUN 00yJalolMXcs Ha PA3IMYHBIX dTanax 00y4eHHs] Kak OCHOBA MX MPOMEXYTOYHON W UTOTOBOM aTTecTanuy, a
Takke OCHOBAa TPOLEAYp BHYTPEHHETO0 MOHUTOPUHTA O0Opa30BaTENbHON OpraHu3aluyd, MOHUTOPUHTOBBIX HCCIIEJOBAHUM MYHUIIUIAIBHOTO,

PErMOHANBHOTO U (eiepalbHOTO YPOBHEH.

OCHOBHBIM O00BEKTOM CHCTEMBl OIICHKH, €€ CO/iep:KaTelbHONl W KpUTepHAIbHOH 0a30if BbicTynatoT TpeboBanus PI'OC, kortopsie
KOHKPETU3HUPYIOTCSI B IUIAHHPYEMBIX pe3yibTaTaX OCBOCHHMsS OOYy4aloUIMMKCS OCHOBHOM 00pa3oBaTeNbHOM MporpaMMbl 00pa3oBaTeNbHON

OpraHu3anuu.




Cucrema OLIEHKH BKJIIOUAET MPOLEAYpbl BHYTPEHHEN 1 BHEIIHEW OLICHKHU.
BHYTpeHHsA OLEHKA BKIIIOYACT:

® CTApTOBYIO JUATHOCTHKY,

® TEKYLIYIO U TEMATHYECKYIO OLICHKY,

e noptdowo,

® BHYTPULIKOJIbHBI MOHUTOPUHI 00pa30BaTEIbHBIX JOCTHKEHUH,

® [IPOMEXYTOYHYIO U UTOIOBYIO aTTECTALIUIO0 00yJarOIINXCS.

K BHemIHUM nmpoueaypamM OTHOCSTCS:

. roCyJapCTBEHHAsi UTOTOBAsI ATTECTALMS

[ ]
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HEe3aBHCHMasl OLIEHKAa KadecTBa OOpa3oBaHHS M MOHUTOPUHIOBBIE MCCIEAOBAHUS OKPYXKHOTO, PErMOHANbHOTO U (penepaabHOTro
YpOBHE

COILEPXKAHHUE KYPCA «MaremaTuka: ajnredpa ¥ Hayaja MaTeMaTH4eCKOr0 aHAJIN3a, reomeTrpus». ba3oBblil ypoBeHb

Martematuka 10 kiacc

Ne HaumeHoBaHuUe pa3iesioB U TeM Conep:kanmne y4eOHOro0 MaTepuaJjia

1. Broanoe nmoBropenue (34) CreneHb M €€ CBOMCTBA. YpaBHEHHMS: JIMHEWHOE, KBAJpaTHOE, palMOHAILHOE,
UppalMOHANIbHOE W MeToAbl X pemeHus. Panuonanehbie npobu. Hepasenctsa
JIMHEHHbIE ¥ KBAJPaTHbIE U CHCTEMbl HEPABEHCTB.

2. Yucinossie Gyukuun (69) Onpenenenue yuciaoBoi (yHkmuM u crmocoObl e 3amanus. CpolicTBa (PyHKIIMIA.
[Tepunoanueckue u oOpaTHbIe DYHKIIUH.
3. Tpuronomerpuueckue ¢pyukipu (184) YucnoBas OKpY>KHOCTh Ha KOOPAWHATHOM I0CKOCTH. OnpeaeneHne CHHyca, KOCUHYyca,

TAHTeHC U KOTaHTeHC. TpuroHomerpuyeckue (QYHKIUM YHUCIOBOTO U YIJIOBOTO
aprymMenra, wuXx cBoiictBa u rpaduku. Cxxatue ©  pacTsHKkeHue rpaduxos
TpuUroHoMeTpuueckux GyHkuuii. O6paTHbIE TPUTOHOMETPUUYECKUE QYHKIIHH.

4. Tpuronomerpudeckue ypaBuenus (9u) [Ipocreiiiyie TPUrOHOMETPUYECKUE YpPAaBHEHUS U HEpPaBEHCTBA. MeETOJBI pelIeHHs
TPUTOHOMETPUUECKUX YPABHEHUI: METOJ 3aMEHbI IEPEMEHHOM, METOJT Pa3JI0KEHUS Ha
MHOYUTEIH, OAHOPOAHBIE TPUTOHOMETPUUECKHE YPAaBHEHHUSI.




[IpeoOpazoBanms
BbIpaxkeHu# (124)

TPUTOHOMETPUYECKUX

@OopMyNbl  CIIOKECHUS, IPUBEIACHUSA, JBOMHOIO aprymMeHTa, IIOHM)KCHHUS CTEIICHHU.
[IpeoOpa3oBanre CyMMBI TPHUTOHOMETPHUYECKHMX (YHKIMIA B TPOM3BEACHUE W
IIPOU3BEJICHUS B CyMMY. MeTO bl pellIeHHs] TPUTOHOMETPUYECKUX YPABHEHUMN.

[MpousBoanas (244)

Omnpenenenre 4YMCIOBOM IOCIIENOBATEIBLHOCTH, CIOCOOBI €€ 3aJaHusi, CBOMCTBA.
IIpenen 4ncnoBOM NOCIENOBATEIIBHOCTH, CBOMCTBA CXOIALIMXCS IIOCIEA0BATEIbHOCTEN.
Cymma OeckoHe4yHOM reomerpuueckoi mporpeccuu. Ilpegen  ¢yHkuuu Ha
0ECKOHEUHOCTH.

3ajauy, MNPUBOJAALIME K TOHATHIO IPOU3BOJAHOW, OINpEAEIeHUE MPOU3BOIHOM,
BBIUHCIICHHE MIPOU3BOIHBIX. [TonsTue IIPOU3BOTHOM n-ro HOpsIKA.
Huddepenunponanue cnoxnoil pynkuuu. JuddepennmpoBanue odbpatHoit GyHKIUH.
VYpaBHeHue kacaTeqbHOM K Tpaduky QyHkuuu. IlpumeHeHue npoM3BOJHON st
ucciieJoBaHus (PyHKIMI HAa MOHOTOHHOCTh U 3KCTpeMyMbl. [IprMeHenne npous3BoiHOM
JUIs JT0OKa3zaTelabCTBa TOXAECTB M HepaBeHCTB. l[locTpoeHue rpadukoB (QyHKIUI.
[IpumeHeHre MPOM3BOIHON AJISi OTHICKaHMSI HAauOOJBIIEr0 M HaMMEHBIIET0 3HAYEHUN
HenpepbIBHOM (QYHKIIMU Ha MPOMEXKYTKE. 3a/1auil Ha ONTHMH3AIHIO.

Kombunaropuka u BeposSTHOCTh (44)

[IpaBuno ymuoxenus. [lepecranoBku u ¢akropuaibl. BeiOOp HECKONIBKUX 3EMEHTOB.
Coueranus u pa3menieHus. bunom Herorona. Ciydaiinbie COOBITHS M UX BEPOSTHOCTH.

[ToBTOpEeHWEe ™ cucTeMaTu3alus Y4eOHOTO
MaTepuaia Kypca  anreOpsl M Havaml
MareMmarndeckoro aHanmm3a 10 kmacca (1149)

OYHKIHH. Tpuronomerpuyeckue ypaBHEHUS U METO/IbI pELICHHUS.
Tpuronomerpuueckue ¢opmyinsl. [IponsBonHas u ee npumeHnenue. KomOuHaTOpHBIE
3aJauu.

Beenenue B crepeomerpuio (3u)

Wcropusi BOBHUKHOBEHHSI W Pa3BUTUSI TeoMeTpru. OCHOBHBIC TOHSATHS W aKCHOMBI
crepeoMeTpun (TOYKa, MpsiMas, IUIOCKOCTh, TPOCTPAHCTBO). I[IpocTpaHCTBEHHBIC
burypel (ky0, mnapajuielenunen, NOpu3Ma, OUpPaMU, OWIMHAP, KOHYC, IIap).
Mo iennpoBaHue MHOTOTPaHHUKOB.

10.

[MapanienbHOCTh IPSIMBIX | II0CKoCTel (159)

B3aumHoe pacnonoxeHue MNpsMBIX B mpocTpaHcTBe. [lapaimienbHOCTh MPSMBIX B
npoctpanctBe. CkpenuBaronuecs: mpsmMble. [Ipu3Hak CKpeUIMBAIOUIUXCSA MPSMBIX.
B3aumHoe pacnonokenue npsMod U IUIOCKOCTH. [lapamienbHOCTh TpAMON U
wiockocTy. [Ipu3Hak napamieabHOCTH MPsIMOM U TUIOCKOCTH. B3anmHoe pacnonoxxeHue
IBYX miaockoctei. [lapamiensHocTh ABYX IiockocTel. [lpu3Hak mapaiienbHOCTH ABYX
wiockocteil. [lapamnensHbiii mepenoc. [lapamnensHoe MNPOEKTUPOBAHHE U €TO
CBONCTBA. [TapannensHble IIPOEKIINU IUIOCKHUX buryp. N3ob6paxenue
MPOCTPAHCTBEHHBIX (uryp. CeueHns MHOTOTPAaHHUKOB




11.

[lepneHMKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH
(174)

Yron wMexay IHOpsAMBIMH B IIpocTpaHCTBE.  llepneHauKynspHOCTb — IPSMBIX.
[IepnieHIUKYISPHOCTD NPSIMOU U INIOCKOCTH. 1IpU3HaK neprneHIuKyIsIpHOCTH NIPSIMOU U
wiockoctd. OpToroHanbHOE NpOEKTHpoBaHUeE. [lnomanbs OpPTOroHaIbHON HPOECKIMH
MHOTOyrojpHuKa. [lepnenaukyisip U HakiIoHHadA. Teopema O Tpex NEepHEeHIUKYIIApax.
Yrosn Mexay npsaMod M ILIOCKOCTBIO. PaccrosHMe Mexay ToukamMu, HNPSMBIMH U
IUIOCKOCTSAMU.  [IByrpanHblii  yron. IlepnenaukynspHOCTh Iuockocred. [Ipm3Hak
MEPIECHIUKYIIIPHOCTH JIBYX  INUIOCKOCTEH. [leHTpanbHOE  NIPOEKTHPOBAHUE.
N300pakeHue npocTpaHCTBEHHBIX (PUTYp B IIEHTPAJIbHON IPOEKIIUH.

12. Muororpanauku (124) MHororpasssle yrilbl U MX CBOWCTBAa. BBINYKJIBIE M HEBBINYKIJIBIE MHOTOTPAaHHUKH.
Teopema Oiinepa. [IpaBuibHbIE MHOTOTPaHHUKH (TETpa’ap, KyO, OKTadp, MKOCAdIp,
noaexadp). *[lomynpaBusibHbIE U 3BE31YATHIE MHOTOTPAHHHUKH.

13. IloBTOpenne u cucrematusanus Marepuana | Pemenne 3agad Ha BBIUMCIECHHE M JI0KA3aTEIbCTBO C HCIOJIB30BAHMEM H3Y4YEHHBIX

Kypca reomerpun 10 ximacca (54)

dbopmyn.  M3obOpaxeHume  mpocTpaHcTBeHHbIX  ¢uryp. [loctpoenne  ceueHuit
MHOT'OI'PaHHHUKOB. HpaBI/I.]'H)HI)Ie MHOTI'OI'PaHHUKH. PaBBépTKI/I MHOT'OT'paHHUKOB, HUJIMHI-
pa 1 KoHyca.

COAEPXKXAHHUE KYPCA «MartemaTuka: ajredpa u Ha4yajia MaTeMaTH4YeCKOI0 AaHAJIU3a, FeOMeTPUsD). YTJIy0JEHHbI YPOBEHb

Matematuka 10 kiacc

Ne it HaumeHoBaHue pa3/iejioB U TeM Conep:xanue y4e0OHOro MmaTepuaJja
1. BBonnoe noBtopenue (34) Crenenb U ee CBOWCTBA. YpPaBHEHMS: JMHEHHOE, KBAJpaTHOE, palMOHAIbHOE,
UppalMOHANIFHOE W MeTOoAbl HX pemieHus. Panumonansubie ApoOu. HepaBenctsa
JVHEHHbIE U KBAJpaTHBIE U CHCTEMbI HEPABEHCTB.
2. JleiicTButenpHbIe yrcina (124) Harypanbubie u nensie yucna. [lenumocts uyucen. OcHOBHas TeopeMa apudMeTuku

HATypaJIbHbBIX YHCEII. PaI_II/IOHaJ'IBHBIC, HppaluOHAJILHBIC, JIEICTBUTEIIbHEIC qucia,




yyciioBas mnpsmas. UYuciaoBble HepaBeHCTBA. AKCHOMATHWKa JAEWCTBUTEIbHBIX YHCEI.
Monynpe AeCTBUTENBHOTO YKciia. MeTox MaTeMaTH4eCKOW UHTYKIUU.

Yucnossie pynkuuu (109)

Onpenenenue 4uciaoBoil ¢GyHKkmuu U crnocoObl e€ 3amanus. CBoiicTBa (QyHKIUH.
[leproandeckue u oOpaTHBIE QYHKINU.

Tpuronomerpuueckue pyHkuuu (244)

YucnoBast OKpyKHOCTh HA KOOPJMHATHOM INIOCKOCTH. OnpeieIeHue CUHYCa, KOCUHYCA,
TAHI€HC U KOTaHreHC. TpuroHomerpuyeckue (QYHKUIUM YHCIOBOTO M  YIJIOBOIO
aprymeHTa, wux cBoiictBa W rpapuku. Cxatue W pacTsHkeHHe TpaduKoB
TPUTOHOMETpHUUECKUX PYHKIMH. OOpaTHbIE TPUTOHOMETPUUECKUE (DYHKITHH.

Tpuronomerpuueckue ypasaenus (10u)

[IpocTeimie TPUTOHOMETPUYECKHE YPABHEHUS M HEPABEHCTBA. METONBI pPELICHUS
TPUTOHOMETPUYECKUX YPABHEHUI: METOJ 3aMEHBI IEPEMEHHOM, METO| Pa3JIOKEHUS Ha
MHOYUTENH, OJHOPOJIHBIE TPUTOHOMETPUUYECKHUE YPABHEHHUS.

[IpeoGpaszoBanus TPUTOHOMETPUUYECKUX
BbIpakeHu# (214)

@opMynbl CIOKEHUS, NPHUBEACHUS, ABOMHOIO AapryMEHTa, IIOHWKEHHS CTEIEHH.
[IpeoOpa3oBaHre CyMMBI TpPUTOHOMETPUYECKUX (DYHKIMHA B MPOU3BEACHHE U
MIPOU3BENCHUS B CYMMY. METOIbI pelIeHs] TPUTOHOMETPUYECKUX YPAaBHEHHM.

Kommekcubie uncna (94)

KommuiekcHbie uncna u omnepanuu Haj HUMU. KOMITJIEKCHBIE YHCIIa U KOOPAWHATHAS
IUIOCKOCTh. TpuronomeTrpuyeckas Gpopma 3anvucu KoMIiekcHoro yucia. KommiekcHbie
yhclia W KBaJpaTHble ypaBHeHHs. Bo3BeieHHe KOMIUJIEKCHOTO 4YHCIa B CTEIEHb.
W3BreyeHne kBaApaTHOTO U KyOMYECKOTO KOPHS U3 KOMIUIEKCHOTO YHCIIA.

[TpousBoaHas (294)

OrnpeneneHne YUCIOBOM IMOCEAOBATEIBHOCTH, CIOCOOBI €€ 3aJaHusi, CBOWCTBA.
[Tpenen YHCIIOBOI MOCJIeI0BATEIbLHOCTH, CBOICTBa CXOMSIIUXCS
nocnenoBareabHocTell. CymMmma OECKOHEUHOM TeoMeTpuueckod mnporpeccuu. Ilpenen
GYHKIIMM Ha OECKOHEYHOCTH.

3amaun, MOPUBOJALIME K TOHSATUIO TPOU3BOJHOM, OMNpENEICHUE MPOU3BOTHOM,
BBIUHCIICHHE MIPOU3BOIHBIX. [TonsTue MIPOU3BOTHOM n-TO MOPAIKA.
HuddepenunpoBanue crnoxuoit pynkuuu. Juddepenunpoanre oOpaTHOM QyHKIUU.
VYpaBHenue kacaTenbHOM K rpaduky GyHkinuu. IlpuMmeneHue npou3BOIHON Amst
uccienoBanus QyHKIMI HAa MOHOTOHHOCTh U SKCTpeMyMbl. [IpuMeHeHre npon3BoaHON
JUIS JTIOKa3aTelbCTBa TOXKAECTB W HepaBeHCTB. l[locTpoeHue rpadukoB (yHKIIHIA.
[IpumeHeHre TPOU3BOAHON A7l OTHICKAHHUS HAMOOJBIIEr0 M HAMMEHBIIEro 3HAYCHUN




HETPEephIBHON (QYHKIIMH HA TIPOMEXKYTKE. 3a/1aui Ha ONTHMHU3ALHUIO.

KombOunaTopuka u BeposiTHOCTb (74)

[IpaBuno ymuoxxenus. [lepectanoBku u pakropuansl. BeiOOp HECKOIBKUX 3JIEMEHTOB.
Coueranus u pa3menienus. bunom Herotona. Ciiydalinble cCOOBITUS M UX BEPOSTHOCTH.

10.

[loBTOopenne u cucremarusauusi y4eOHOIO

Kypca
MaTtemaTuueckoro aHanusa 10 kiacca (114)

Marepuana anreOppl U Hayal

OyHKIUN. Tpuronomerpuueckue YpaBHEHUS u METO JIbl peuieHusl.

Tpuronomerpudeckue Gopmynsl. [IponsBognas u ee npumenenue. KomOuHaTOpHBIE
3a/1a4H.

11.

HekoTopsie cBenenus u3 mianumerpus (1249)

VYrnel U OTpe3KH, CBA3AHHBIE C OKPYKHOCThIO. PemreHne TpeyrosbHUKOB. Teopembl
Menenas n Yessl.

12.

Brenenue B crepeomerpuro (39)

Hctopusi BO3HUKHOBEHMsSI W pa3BUTHS TeoMeTpuu. OCHOBHBIE TOHSATHUS M aKCUOMBI
cTepeoMeTpun (TOdYka, TMpsAMas, IUIOCKOCTh, NPOCTpaHCTBO). [IpocTpaHCTBEHHBIE
¢urypsr  (xyoO, map).
MoienupoBaHre MHOTOTPAHHUKOB.

napajuiefienunesa, Mpu3Ma, OUpaMuia, LWIMHAP, KOHYC,

13.

[TapannenbHOCTB NPSAMBIX U TIIOCKOCTEH (161)

B3anMmHOe pacnosiokeHue NpsMBIX B OpocTpaHcTBe. llapamnenbHOCTh NpsSMBIX B
npoctpanctBe. CkpenuBaromuecs: mnpsmbie. [IpH3HaK CKpeNIMBarOIUXCS MPSIMBIX.
B3anmHoe pacnosioxkeHne nOpsAMOW M IUIOCKOCTU. [lapamienbHOCT, mOpsiMON U
mIockocTh. [Tpu3Hak mapanaeabHOCTH NPSIMOM U TIJIOCKOCTH. B3auMHOE pacnosiokeHue
IBYX miockoctei. [lapamienbHOCTh 1BYX MmockocTel. [Ipu3Hak mapanieabHOCTH ABYX
mockocteil.  [lapamienbHeii  mepeHoc.

[TapannensHbie MIPOEKINU

[TapamnensHOE€ TMPOEKTUPOBAHHE | €r0

CBOICTBA. TUIOCKUX duryp. N3o06paxenue

IPOCTPAHCTBEHHBIX (uryp. CeueHus MHOTOTPAaHHUKOB

14.

[TeprieHAMKYIAPHOCTh MPSIMBIX U IUIOCKOCTEH
(174)

Yron Mexay TOpsAMBIMH B MOpocTpaHCTBe. llepneHAMKYISIPHOCTH

[leprieH IUKyYASAPHOCTD MPSAMOM U MIOCKOCTH. [Ipu3HaK nepneHIuKyIIpHOCTH MPSMON U

IpsAMBIX.

wiockocTd. OpToroHanbHOE IpoekThpoBaHue. [lnomans OpTOroHaJbHOM NPOEKUUU
MHoroyrojpHuka. [lepnennukyisap u HakinoHHas. Teopema o Tpex NEpIEHIUKYJIpax.
Yron mexzay npsAMOMl M IUIOCKOCTBIO. PaccrosiHMe MeXIy TOYKamH, INPSAMBIMH U
IJIOCKOCTSIMU.  JIByrpaHHBIA  yroil.
NEPIEHAUKYIAPHOCTH  JIBYX  IUIOCKOCTEH.

IlepienaukyisipHOCT  TIOCKOCTEW. IIpu3Hak

L[eHTpaanoe IMPOCKTUPOBAHUC.

N3o6pakeHue npoCcTpaHCTBEHHBIX (GUTYp B LIEHTPAIBHOM MPOEKIIUH.




15.

Mtuororpanauku (144)

MHororpanssle yrilbl U MX CBOMCTBA. BBINMYKIbIE M HEBBIIYKJIbIE MHOTOTPAaHHHKHU.
Teopema Ditnepa. [IpaBuibHBIE MHOTOTPAaHHUKH (TETpadap, KyO, OKTadap, HMKOCAdIP,
nonekasap). *[omynpaBuibHbIe U 3BE314aThIe MHOTOTPDAHHUKH.

16. [loBTOpenue u cucremarusanus marepuaia | Pemienne 3agad Ha BBIYHMCICHHE M JIOKA3aTEIbCTBO C HCIIOJIB30BAHUEM H3YYEHHBIX
Kypca reometpun 10 kimacca (64) dopmyn.  M3oOpaxkeHwe  mpocTpaHCTBeHHBIX  (uryp. IlocTtpoeHue — ceueHmid
MHOTOTPaHHUKOB. [IpaBUIbHBIE MHOTOTPAaHHUKU. Pa3BEPTKH MHOTOTPAHHUKOB, ITJIAH/I-
pa u KoHyca.
Marematuka 11 kiacc 6a30Bblii ypOBeHb
Ne HaumeHoBaHuUe pa3iesioB U TeM Conep:kanmne y4eOHOro MaTepuaJjia
n/n
1. BojHoe moBTopenue (349) OyHKIHH. TpuroHomeTpruyeckue ypaBHEHUS u METOJIbI pEIICHNS.
Tpuronomerpuueckue Gopmynsl. [IponsBognas u ee npuMenenne. KomOmHaTOpHBIE
3aauM.
2. Crenern n Kopuu. CremeHHBIC (GYHKIHH | [Jopsrie KopHS n-oil CTENEHH M3 JeicTBHTENbHOrO umcia. Oyukumn y=40 , ux
(154) cBoiicTBa u rpaduku. CBOMCTBAa KOpHS n-oi creneHu. [IpeoOpasoBaHue BhIpaKEHUH,
conepxamux paaukanbl. O0oOIIeHne MOHATH O TMoka3aTene crerneHu. CTerneHHbIe
byHKIIMKM, WX cBoiictBa M rpaduku. JuddepeHmpoBaHue W HHTETPUPOBAHHE.
N3BiieueHne KOpHs n-i CTETICHM.
3. [Toka3zarenbHast u norapudpmuueckas | [lokazarenbHass QyHkims, e cBoiictBa W rpaduk. [lokazarenbHbie ypaBHEHUS H
bysakuu (224) HepaBeHcTBa. [lonstue norapudma. Jlorapudmuueckas ¢yHKIus, e€ CBOWCTBA M
rpa¢uk. ColicTBa jorapudmon. Jlorapupmuueckue ypaBHEHUS U HEPABCHCTBA.
JunddepenurpoBanue nokazareabHON U JorapudmMudeckoi GpyHKIui.
4, [TepBooOpa3uas u unterpai (74) [lepBooOpaznas. HeompeneneHusiit wuHTerpas. OmpenesieHHbId WHTETpa, €ro

BBIUMCIICHHNE W CBOWCTBA. Bblumcienue momaneid miockux ¢uryp. [Ipumepsr
NPUMEHEHUS WHTEerpayia B (pU3HKe.




OneMeHThl KOMOMHATOPUKU, CTATUCTUKH U
TEOPHHU BEpOSITHOCTEH (44)

Beposarnocte u reomerpus. HesaBucuMble TIOBTOpEHUsS UCHBITAHUM C  JOBYMs
ucxonamu. Craructuueckue Mmetoabl oOpabotku mHpopmanumu. [ayccoBa kpuBas.
3aK0H OOJIBIINX YHCEIL.

VYpaBHeHuss u  HepaBeHCTBa.  CHCTEMBbI

ypaBHeHHIA U HepaBeHCTB (174)

PaBHOCUIBHOCTE ypaBHeHHMH. OOlIMe METOAbl PEUICHHs YpaBHEHUN. YpaBHEHUE C
Monynsmu. MppannoHaneHble ypaBHeHUs. JlOKa3aTenbCTBO HEPABEHCTB. PemnieHue
palMOHAIBHBIX HEPABEHCTB C OJHOM INepeMeHHOW. HepaBeHcTBa ¢ MOaylsIMH.
HppanunonanbHble HEPABEHCTBA. YPABHEHUS U HEPABEHCTBA C JBYMs IIEPEMEHHBIMU.
HuodanTtoBel ypaBHeHusi. CHCTEMBl ypaBHEHUH. YpaBHEHHS W HEPaBEHCTBA C
IapaMeTPaMH.

[loBTOpEeHHe W cucTreMaTu3anus Y4eOHOTO
Marepuaga Kypca anreOppl M Haydajl
Maremarndeckoro ananmsa 11 kmacca (1649)

Crenenn u xopHu. CremneHHas, Mokas3aTelbHas M Jorapupmuyeckas QYHKIHH.
[TepBooOpa3Hass m wuHTErpaj. YpaBHEHHS, HEPAaBEHCTBA, CHUCTEMbl YpaBHEHUH U
HEPABEHCTB.

BexTopsl B mpocTpanctse (649)

[IpssmoyronpHas cuctemMa KOOpAMWHAT B MpOCTpaHCTBE. BekTopbl B IMpoOCTpaHCTBE.
PaBencTBO BekTOpoB. Cl0KEHHE BEKTOPOB M YMHOXKEHHE BEKTOPA Ha YMCIO. YTOJ
Mexay Bekropamu. KossmmHeapHble 1 KOMIUIaHAPHBIE BEKTOPBI.

Meron koopauHat B pocTpanctie (114)

Koopaunatel cepenunbl oTpe3ka. PopMmyna pacCTOSHHUS MEXKIY JIBYMS TOYKaAMH.
VYpasuenue cheprl. Koopaunater Bekropa. JnmmHa Bektopa. CkanspHoe pou3BeIeHNE
BEKTOPOB. YpPaBHEHHE TIUIOCKOCTH B IPOCTPAHCTBE. YpaBHEHHWE TIPSMOA B
IPOCTPAHCTBE.

10.

Hunmuuap, konyc, map (13q)

Chepa m map. Bzammuoe pacnosnokeHue cdepsl U TIOCKOCTH. KacatenpHas
IUIOCKOCTh. MHOTOTpaHHHKH, BIHCAaHHbIE B cepy. MHOrOrpaHHUKH, ONHMCAHHBIC
okoino coeprl. Hwmnap, xonyc. IloBopor. durypwel Bpamenus. Brucannele u
onucaHHble MWIMHAPHL. CedyeHus UUIMHApPA IUIOCKOCTHbIO. JJumic. Brucanneie u
onucanHble KoHychl. KoHnmdeckue ceueHusi. CUMMeTpHsl IPOCTPAHCTBEHHBIX (GUTYD
(ueHTpanbHasi, oceBas, 3epKajibHasi). J[BKEHHE MPOCTPAHCTBA, BHJIbI JIBUYKEHHIL.
DneMEeHTbl CUMMETPHUH MHOTOTPAaHHMKOB U KpYyribix Ted. [IpuMepsl cummeTpuu B
OKpY>KaroIlleM MUpPE

11.

Oo6bembr (154)

O6béM u ero coiicta. [Ipuniun Kasansepu. @opmynsl 00bEMa mapanenenumnena,
npu3Mbl, nupamuibl. @opmynsl 00bEMa IWIMHApPA, KOHYyca, IIapa U €ro 4acTeil.
OtHomenue 00BEMOB MOMOOHBIX Tei. [lmomaab MOBEPXHOCTH MHOTOTPAHHHKA.
DopMyJIbl IIIOMIAAN NOBEPXHOCTH LIMJIMH]IpA, KOHYyCa, 11apa U €ro 4acTei.




12.

[ToBTOpeHne u cucremMaru3anus y4eOHOTO
MaTepuaia Kypca reomerpun 11 xiacca (74)

Pemenne 3ala4 Ha BBIYUCIICHHUC W O0KaA3aTCIILCTBO C HMCIOJb30BAHHUCM HU3YYCHHBIX
(dopMyI U CBOWCTB.

Marematuka 11 kiacc yriry0JieHHbIH YPOBEHb

Ne HaumeHoBaHuUe pa3iesioB U TeM Conep:kanmne y4eOHOro MaTepuaJjia

n/m

1. BBonHoe noBTopenue (44) OyHKIUN. Tpuronomerpuueckue YpaBHEHHUS u METOIbI peleHus.
Tpuronomerpuueckue dhopmynsl. [IpousBoanas u ee npumenenne. KomObuHatopHsie
3aJauu.

2. Muorounensr (1049) MHorousieHsl OT OJJHOM U HECKOJbKUX NepeMeHHbIX. Teopema besy. Cxema ['opHepa.
CUMMETPHUYECKHE U OJTHOPOJIHBIE MHOTOWICHBI. YPAaBHEHUSI BBICIINX CTETICHEH.

3. Crenenu u xopuu. Crenenubie QYHKIMM | [Topgrie kopHs n-oif CTENeHM M3 AeHcTBHTEnbHOro umcna. dymxman y=A0 , ux

(244) cBoiicTBa U rpaduku. CBoicTBa KOpHS n-o¥ creneHu. [IpeoOpazoBaHme BhIpaKEHUH,

cojepkaux panukanel. O0oOmeHne MoHATHS O MokKaszaTene cTeneHu. CTeneHHbIe
dbyHkuu, ux cBodctBa u rpaduku. JuddepeHuupoBanue W HHTETPUPOBAHHUE.
N3BrieueHne KOpHs n-i CTETICHM.

4. [TokazarenbHas u norapudmuueckas | [lokazarensHas Qynkuusi, e€ coiictBa u rpaduk. [lokazarenbHble ypaBHEHUS H

dbyakuun (314) HepaBeHcTBa. [lonstue norapupma. Jlorapudmmueckas (yHkmus, e€ CBOWCTBA H

rpaduk. CpoiictBa norapudmon. Jlorapupmuyeckre ypaBHEHHS W HEPaBEHCTBA.
JuddepenunpoBanue nokazareabHON U JorapuMuuecKon (yHKIIHMA.

5. [TepBooOpa3nas u unterpain (9uq) [TepBooOpa3znas. Heomnpenenenusiii wunTerpan. OmnpeneneHHbI WHTErpal, €ro
BbIUMCIICHHE M CBOMCTBA. Bbrumcnenue 1wiomaneit miockux ¢uryp. [Ipumepst
NPUMEHEHUS WHTEerpayia B pusmke.

6. DneMeHThl KOMOWHATOPHKH, CTAaTUCTHKU U | BeposiTHocTh u reoMerpus. He3aBucumble TMOBTOPEHUS WCHBITAHUH C JIBYMSA

TEOPUH BEPOSITHOCTEH (91)

ucxonamu. CraTUCTHYECKHE MeTOoJbl 00paboTku mHpopmanuu. ['ayccoBa KpuBas.




3aK0H OONBIIUX YUCEIL.

VpaBHenuss u  HepaBeHCTBA.  CHCTEMBI

ypaBHEHUI U HEpaBeHCTB (334)

PaBHOCHIBHOCTE ypaBHeHUU. OOIIMEe METOIbI PEUICHHS ypaBHEHUH. YpaBHCHHE C
MonyisiMu. MppanuoHanbHble ypaBHEHUs. Jl0Ka3aTesbCTBO HepaBeHCTB. PeieHue
palMOHAIBHBIX HEPAaBEHCTB C OJHOM IlepeMeHHOM. HepaBeHcTBa ¢ MOIyJIsAMHU.
HppanumonanbHble HEPAaBEHCTBA. Y PaBHEHUs U HEPABEHCTBA C ABYMs IIEPEMEHHBIMM.
HuodanTtoBel ypaBHeHHs. CHCTEMBl ypaBHEHHMH. YpaBHEHHS M HEPaBEHCTBA C
napamMeTpamHu.

[ToBTOpEeHue u cucremarusanusi y4eOHOTO
Marepuaiga Kypca anreOpsl W Haydajl
MareMmarnueckoro anaimsa 11 kmacca (164)

Muorounensl. Crenenu u kopHu. CTeneHHas, MmokaszareiabHas M Jiorapugmuueckas
¢yukuuu. IlepBooOpazHas M uUHTerpas. YpaBHEHHUS, HEPaBEHCTBA, CHUCTEMbI
YpaBHEHUU U HEPABEHCTB.

BexTops! B mpocTtpanctse (64)

[IpssmoyronpHasg cucreMa KOOPAMHAT B MPOCTPAHCTBE. BEKTOpPBI B IPOCTPaHCTBE.
PaBenctBo BekTOpOB. CIl0’KEHHME BEKTOPOB M YMHOJKEHHE BEKTOpa HAa YHCIO. YTOJI
MKy BekTopamu. KoJutmHeapHble M KOMIUIAHAPHBIE BEKTOPBI.

10.

Meton koopauHat B mpocTpancTse (154)

Koopaunatsl cepenuHbl oTpe3ka. @opMylia pacCTOSIHUS MEXIY ABYMS TOYKAMM.
VpaBuenne cdeppl. Koopmmnater Bektopa. JlnmHa  Bektopa.  CkamsipHOE
MPOU3BEACHUE BEKTOPOB. YpaBHEHUE IUIOCKOCTH B IPOCTPAHCTBE. YpaBHEHHE
MPSIMOU B TPOCTPAHCTBE.

11.

Hunmuuap, konyc, map (169)

Chepa m map. Bzammuoe pacmnosiokeHue cdepbl u TockocTH. KacarenmpHas
IUIOCKOCTh. MHOTOrpaHHUMKH, BHUCaHHbIE B cdepy. MHOTOrpaHHUKH, ONMUCAHHBIE
okoio cdepsl. umuaap, xonyc. I[loBopor. ®urypsl BpameHus. BrucanHbie u
onucaHHble IMAMHAPBL. CeyeHHs HWIMHApA IUIOCKOCThIO. Diuurc. BrucanHbie u
onucanHble kKoHycbl. Konnueckue ceueHusi. CUMMETpuUs IPOCTPAHCTBEHHBIX (QUTYP
(ueHTpanbHasi, oceBas, 3epKajibHas). J[BHXKEHHE MPOCTPAHCTBA, BUABI JIBHKCHHII.
DneMeHThl CUMMETPUM MHOTOTPaHHUKOB W Kpyribix Tell. [Ipumepsl cummeTpuu B
OKpY>KaIoIlleM MUpPE

12.

O6bemsl (174)

O6béM u ero cpoiictBa. [Ipunnun Kapansepu. @opmynsl 00bEMa napaiienenumnesaa,
npu3Mbl, nupamuasl. Popmysnsl 00bEMa MWIMHApPA, KOHYca, IIapa M €ro 4acTeil.
OtHomieHue 00bEMOB TONOOHBIX Ten. [lnomans MOBEPXHOCTH MHOTOTPAHHHUKA.
DopMyIbl IJI0MIAM TOBEPXHOCTH HMWIMHAPA, KOHYCA, 11apa U €ro 4acTeu.

13.

HOBTOpCHI/Ie n CUuCTeMaTtusanus yqe6H0ro

MaTepuaia  Kypca reomerpuu 11 Kiacca
(144)

Pemienne 3a7a4 Ha BBIYUCIIEHHE U J0KA3aTEJbCTBO C HCIOJB30BAHUEM HM3YUYEHHBIX
(dopMyI U CBOWCTB.




TEMATHYECKOE IIVTAHUPOBAHUE C YKA3AHUEM KOJIMYECTBA YACOB, OTBOAUMbIX HA OCBOEHHME KAXKJION
TEMBI.

10 kaace
Nenn/m | Tema ypoka Koa-Bo Koi-Bo yacos
4acoB yriayOJieHHbIH
0a30BbIii YPOBEHb
YpPOBEHb
1. Pa3ies1 BBOIHOTO MOBTOPEHHUSI 3 3
1.1 [ToBTOpEeHne Marepuana 7-9 KiaccoB 2 2
1.2 Bxonnas koHTposbHas paboTa 1 1
2. Paznen: JleilicTBUTEIbHBIE YHCJIA 0 12
2.1 HartypanbHble 1 11esbie uncia - 3
2.2 PanmonansHbIe yncaa - 1
2.3 WppanmonaibHpie yncia - 2
2.4 MHO€ECTBO NEUCTBUTEILHBIX YUCEN - 1
2.5 Monynbs AeUCTBUTEIHLHOTO YHCIIA - 2
2.6 KonTtponbHas padoTa o teme «JleiicTBUTEIBHBIC YUCTA» - 1
2.7 MeToa MaTeMaTHYECKON MHIYKIIUH - 2
3. Pa3nen: YucinoBbie QyHKIUH 6 10
3.1 Omnpenenenre YUCIOBOM PYHKIIMH B CIIOCOOBI €€ 3alaHus 2 2
3.2 CpoiicTBa (hyHKITUHT 2 3
3.3 [lepuognueckue GpyHKIUU 1 1
3.4 O6paTHas GpyHKINS 1 2
3.5 KonTtponpnas pabora no teme «HucaoBbie GyHKIIMIY - 2
4, Paszjnen: Tpuronomerpudeckne pyHKimun 18 24
4.1 UrcnoBasi OKpY>KHOCTh 2 2
4.2 YucnoBas OKpY’KHOCTh Ha KOOPJAUHATHOMN TNIOCKOCTH 2 2
4.3 KonTpospHast padota o Teme «Yucnosble pyHKunU. YucaoBas oOKpyKHOCTbY 1 -




4.4 Cunyc u kocunyc. TaHT€HC ¥ KOTaHT'€HC 2 3
4.5 Tpuronomerpuueckue GyHKIIMH YUCIOBOTO apryMEHTa 2 2
4.6 Tpuronomerpuieckue GyHKIIUHU YTIOBOTO apryMEHTa 1 1
4.7 @DyHKIMH y= Sin X, y = COS X, UX CBOICTBA M Tpa(uKH 3 3
4.8 KonTtposnpHas padota o Teme «Tpuronomerpudeckue QyHKIUN - 1
4.9 [Toctpoenue rpaduka Gpynkimu y = mf(x) 1 2
4.10 [Toctpoenue rpaduka dpynkimu y= f(kx) 1 2
4.11 I'paduix rapMOHHYECKOTO KOJICOaHUs - 1
4.12 DyHKIMHU ¥ = tg X, Y = ctg X, UX CBOMCTBA U rpauku 2 2
4.13 KoHnTposasHas paborta no teme «TpuroHoMerpuyeckue GyHKIUN» 1 -
4.14 OO6paTHbI€ TPUTOHOMETpUYECKUE QYHKIIMH - 3
5. Paznen: Tpuronomerpuueckne ypaBHeHHsI 9 10
5.1 [IpocTeitmme TpUroHOMETPUYECKUE YPABHEHMS 5 4
5.2 MeTo1bl penieHrs TPUrOHOMETPUUECKUX YPaBHEHHM 3 4
5.3 KonTponsHas paborta no teme « TpuroHomeTpruyeckie ypaBHEHUSD 1 2
6. Pasjnen: [IpeoGpa3oBanue TPUroHOMETPHYECKUX BbIPAKEHHU 12 21
6.1 CHHYC ¥ KOCHHYC CYMMBI U Pa3HOCTH apTyMEHTOB 2 3
6.2 TaHreHC CyMMBI U pPa3HOCTH apTyMEHTOB 1 2
6.3 DopMyITbl TPUBEIICHUS 2 2
6.4 dopmyItbl ABOHHOTO aprymeHTa. opMysibl MOHWKEHUS CTETICHH 2 3
6.5 [IpeobpazoBaHusi CyMM TPUTOHOMETPUUYECKUX YHKIIUHA B IPOU3BEICHHE 2 3
6.6 IIpeoOpazoBaHue MPOU3BEACHNS TPUTOHOMETPUUCCKUX HYHKIIUHA B CYMMY 1 2
6.7 [IpeoOpazoBanue BeipakeHus Asin x + B cos x k Buay C sin (X + t) 1 1
6.8 MeTopl penieHus] TPUTOHOMETPUUYECKUX YPaBHCHUI - 3
6.9 KonTtponbHas padoTa o teme «IIpeoOpazoBaHre TPUTOHOMETPUIECKUX BBIPAKEHU) 1 2
7. Paznen: Kommiekcuple ynciia 0 9
7.1 KomrutekcHbie uncia u apuMeTHIecKrue onepanii Hal HUMHA - 2
7.2 KowMmnekcHbie yrcia 1 KOOpAWHATHAs MIIOCKOCTh 1
7.3 Tpuronomerpuueckas hopMa 3anMcy KOMIIJIEKCHOTO YUCIa - 2
7.4 KowMrnekcHbie yricnia U KBaJpaTHbIE YpaBHEHUS - 1
7.5 Bo3BeneHne KOMIUIEKCHOTO 4YMcia B CTeleHb. M3BiedyeHue KyOMYEecKOro KOpHSA H3 | - 2

KOMIIJICKCHOT'O YuCJia




7.6 KonTponpHast padota no teme «KOMIUIEKCHBIE YHCITa - 1
8. Pa3nes: Ilpon3Boanas 24 29
8.1 YucaoBble MOCIEeI0BATEIBHOCTH 1 2
8.2 [Ipenen yucIOBOM MOCIEIOBATEIILHOCTH 1 2
8.3 [Tpenen ynkumn 2 2
8.4 OmnpenerneHne mporu3BOTHOM 2 2
8.5 Brruncnenne npou3BoIHbIX 4 3
8.6 Huddepennmposanue cnoxuoit pyakmmu. Anddepennmporanme odparHoii GyHKInu 2 2
8.7 YpaBHeHHe KacaTelnbHOU K rpaduky QyHKIIUU 2 3
8.8 KonTpossHast pabota o Teme «BpIuncieHne mpou3BOHBIX) 1 2
8.9 [IpumeHeHne TPOM3BOMHON [UIA WCCIeNOBaHWS (YHKIMA Ha MOHOTOHHOCTh H | 3 3
OKCTPEMYMBI
8.10 IToctpoenue rpadukoB GyHKIHHA 2 2
8.11 HaxoxaeHre HauboIbIINX M HAMMEHBIINX 3Ha4YeHUH (DYHKIMH 4 4
8.12 KonTtponbnas pabora no teme «I[IponsBogHas» - 2
9. Pa3nesn: KomOuHaTopuka u BeposiTHOCTh 4 7
9.1 [TpaBuno ymuoxenus. KomOunaropusie 3amaun. [lepectanoBKy U (haKTOpHAIIBI 1 2
9.2 Br160p HECKOJIBKUX A71€MEHTOB. bruHOMUaIbHBIE KOYPDUITHESHTHI 1 2
9.3 CrnydaiiHple COOBITHS U BEPOSITHOCTH 2 3
10. Pa3nen moBTOpeHMsI W CHCTEeMATH3allMM Yy4eOHOro MarTepuaja Kypca aaredopol u | 11 11
HaYyajla MaTeMaTH4YecKoro anaausa 10 kiacca
10.1 Pemenue 3agau mo reme «I'paduku TpuroHoMeTprUUCCKUX (PYHKITHI 1 1
10.2 Pemenue 3agau mo reme « TpuroHoMeTpUYECKUE YPABHCHUS 2 2
10.3 Pemenue 3agaud mo reme «IIpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAKCHUID) 2 2
10.4 Pemenne 3agau mo reme «lIpuMeHeHre MPON3BOTHOMY 2 2
10.5 Hroropas koHTpoJbHas paboTa 1 1
10.6 Pemenue 3agauy no BceMy Kypcy anreOpbl U Hayall aHaJIu3a 3 3
11. Pa3jnen: HekoTopsle cBeeHNs U3 IUIAHUMETPHH 0 12
11.1 VYTIbl U OTPE3KHU, CBSI3aHHBIE C OKPYKHOCTHIO - 4
11.2 Pemenne TpeyroapHUKOB - 4
11.3 Teopemsl Menenas u Yessl - 2
11.4 Onnunc, runepbosia ¥ napadboia - 2




12. Pa3nen: BBeaeHue B cTepeoMeTpHIo 3 3
12.1 [Ipenmer crepeomeTpuu. AKCHOMBI CTEPEOMETPUH 1 1
12.2 HekoTtopsie criecTBUS U3 aKCUOM 1 1
12.3 Pemenue 3a1a4 Ha IPUMEHEHNE AKCHOM CTEPEOMETPHUH U UX CIIEICTBUN 1 1

13. Pazgea: IlapaieibHOCTh NPAMBIX M IJIOCKOCTEM 15 16
13.1 [TapannensHbie psiMble B TpocTpaHcTBe. [lapaienbHOCTh TpeX MPsIMBIX 1 1
13.2 [TapannenbHOCTh IPSIMOH U TNIOCKOCTH 1 1
13.3 Pemenue 3amaq mo teme "llapannensHOCTh IPSMON U MIIOCKOCTH" 1 1
13.4 Pemenue 3aaay no teme "[lapamienbHOCTh NPsIMON U TNIOCKOCTH" 1 1
13.5 CKpenBaroniuecs npsiMole 1 1
13.6 VYTIBI ¢ COHANpaBIEHHBIMU CTOPOHAMU. YTOJ MEXKIY NPSMBIMA 1 1
13.7 Pemenune 3amau mo teme "B3auMHOEe pacroyiokeHuE MPSMBIX B IMpocTpaHcTBe. Yrou | 1 1

MEXKy JIBYMs IPSMbIMUA"
13.8 KonTtponbsnast paGota mo Teme "AKcHOMBI crepeoMeTpud. Bzammuoe pacnonoxenue | 1 1
MPSAMBIX, IPSMOU U TUIOCKOCTH"
13.9 [TapayiensHbIe MIIOCKOCTH 1 1
13.10 CBoiicTBa apaJIEIbHBIX TUIOCKOCTEH 1 1
13.11 Tetpasp 1 1
13.12 [Tapannenenumnen 1 1
13.13 CBoiicTBa mapayienenuneaa 1 1
13.14 3ajaun Ha MOCTPOCHUE CEUCHUN 1 1
13.15 KontponbHas padota o teme "Terpasap. [Tapamtenenumnesn" 1 1
13.16 Pemenue 3agau mo reme «llapamienbHOCTh NPSMBIX U TJIOCKOCTEH» - 1

14, Pa3nen: IllepneHInKyJIAPHOCTD NPAMBIX H IMJI0CKOCTEH 17 17
14.1 [Tepnien UK yIIsIpHBIC TIPSMBIE B TPOCTPAHCTBE 1 1
14.2 [lapannensHble npsiMble, TEPICHIUKYISPHBIE K MIIOCKOCTH 1 1
14.3 [Tpu3Hak nepneHIuKyIIpHOCTH MPSIMOM U TIOCKOCTH 1 1
14.4 Teopema o npsMoH, mepreHAUKYISIPHON K TUIOCKOCTH 1 1
14.5 Pemenue 3a1ay Ha NepHEHAUKYISIPHOCTD MPSMO U TIOCKOCTH 1 1
14.6 Paccrostaie oT Touku 10 miockoctu. Teopema o TpEX nepreHuKyIsIpax 1 1
14.7 Paccrostnue oT To4ku 10 mwiockoctu. Teopema o TpEX neprneHuKyIsIpax 1 1
14.8 Yroa Mex 1y NpsMON U TNIOCKOCTBIO 1 1




14.9 YroJ1 MKy IPAMOH U INIOCKOCTBIO 1 1
14.10 Pemenune 3anau no teme «llepneHaukynsp M HakJIOHHbIE. YTon Mexay mnpsmoil u | 1 1
TUIOCKOCTBIO)
14.11 Pemenune 3amau no teme «llepneHaukynsp M HakJIOHHbIE. Yroia Mexay npsmoil u | 1 1
TUIOCKOCTBIO)
14.12 JIByrpaHHbIi yroja 1 1
14.13 [Ipu3Hak nepnesauKyJIIpHOCTH ABYX IUIOCKOCTEN 1 1
14.14 IIpsAMOYrOIBHBIN ITapajuIeIenIIe 1 1
14.15 Tpexrpansslid yroia. MHOrorpaHHslid yrosa 1 1
14.16 KonTtponsnas pabora no teme "[lepneHiukynspHOCTb NPSIMON U TJIOCKOCTH" 1 1
14.17 Pemenue 3a1a4 Ha HAXOXKICHUE YIIIOB MEXKTy NPSIMOM U TIIOCKOCTHIO 1 1
15. Pa3zjnen: MHOrorpaHHUKHU 12 14
15.1 [loHaTHE MHOTOTrpaHHUKA 1 1
15.2 I'eomeTrpuueckoe Teno. Teopema Ditnepa - 1
15.3 [Tpuzma 1 1
154 [IpoctpancrBenHas Teopema Iludaropa - 1
15.5 [Tupamuna 1 1
15.6 [IpaBunbHas mupamMuia 1 1
15.7 VYceu€Hnas nupamuga 1 1
15.8 CummeTpus B TPOCTPAHCTBE 1 1
15.9 [ToHsATHE MPaBUILHOTO MHOTOTPAHHHKA 1 1
15.10 DJIEeMEHThl CHMMETPHUH TIPABHIIBHBIX MHOTOTPaHHUKOB 1 1
15.11 Pemenue 3agad nmo reme «lIpaBuiibHbIE MHOTOTPAaHHHUKHU 2 2
15.12 KontponbHas padoTa no teme "MHOrorpaHHUKH" 1 1
15.13 Pemenue 3agau mo reme «MHOTOTPaHHHKHN) 1 1
16. Pa3nies1 moBTOpeHUsl M cUCTeMAaTH3AlMH y4eOHOro MaTepuaja Kypca reomerpuu 10 | 5 6
KJjiacca
16.1 Pemenue 3aga4d mo reme «AKCHOMBI CTEPEOMETPHH U UX CIICJICTBHS 1 1
16.2 Pemenne 3agau mo reme «llapamienbHOCTb MPSAMBIX U TIOCKOCTEH» 1 1
16.3 Pemenne 3agay no teme « IleprieHqUKyasIpHOCTD NPSIMBIX U TUIOCKOCTEI 1 1
16.4 Pemrenue 3agau no reme « MHOTOTrpaHHUKN 1 1
16.5 Pemenue 3anau kypca reomerpun 10 knacca - 1




| 16.6 | O606maromuit ypox |1 |1
11 kaace
Nen/m | Tema ypoka Koa-Bo Koi1-Bo yacos
4acoB yriay0JieHHbIH
0a30BbIii YPOBEHb
YPOBEHb
1. Pa3jies BBOAHOIO NOBTOPEHUs 3 4
1.1 IToBTOpenue marepuana 10 xiracca 3 3
1.2 Bxoanas koHTpOJsbHAS paboTa - 1
2. Pa3nen: MHorouieHbl 0 10
2.1 MHoOro4eHb! OT OJTHON NEPEMEHHOU - 3
2.2 MHorousieHbl OT HECKOJIbKUX EPEMEHHBIX - 3
2.3 YpaBHEHUS BBICIINUX CTETICHEH - 3
2.4 KonTtponpHas padoTa no TeMe « MHOTOYJICHBI» - 1
3. Pa3nen: Crenenn u kopuu. CreneHHble PYHKIMHU 15 24
3.1 [ToHsaTHE KOPHS N-i CTENEHU U3 JCHCTBUTEIHLHOTO YHCIIa 2 2
3.2 OyHKIMY BUAA Y= Vo , X CBOMCTBa U rpaduku 2 3
3.3 CBoiicTBa KOPHS M-i1 CTETICHU 2 3
3.4 [IpeoOpazoBaHue BRIpAKEHUHN, COIEPIKAIINX PAJUKAITBI 3 4
3.5 KontponbHas padoTa o temMe «CTeneHu U KOPHNY 1 2
3.6 [TonsaTHe cTenenu ¢ J0BIM pallMOHATIBLHBIM ITOKa3aTEIeM 2 3
3.7 Crenennble QYHKIIUU, UX CBOMCTBA U IrpaduKu 3 4
3.8 N3BnedeHne KOpHEH U3 KOMIUIEKCHBIX YUCEI - 2
3.9 KonTtponsnas pabora o teme «CreneHHbIe QYHKITUN - 1
4, Pa3nen: Iloka3arenbHas u Jorapupmudeckasi GyHKIuu 22 31
4.1 IToka3zaTenbHast pyHKIMS, ee CBOICTBA U rpaduk 3 3
4.2 Iloka3zarenbHble ypaBHEHUS 1 3
4.3 Iloka3zarenpHble HEPABEHCTBA 2 2




4.4 Kontponenast pabora mo teme «llokazarenbHas ¢ynkuus. IlokasarenbHeie ypaBHeHus u | 1 -
HEPaBEHCTBA»
4.5 ITonstue norapugma 1 2
4.6 Jlorapudmmueckasi QyHKIHsI, €€ CBOHCTBA U rpaduk 2 3
4.7 KonTtposnsHast padota no Teme «llokasarenpHas u jorapudpmudeckas GyHKITN - 2
4.8 CBoticTBa JIorapumMoB 2 4
4.9 Jlorapudmuueckie ypaBHEHHSI 3 4
4,10 | KonrponsHas pabora no teme: «Jlorapudmmaeckas Gynkmus. Jlorapudpmudeckne ypapaenus» | 1 -
411 | JlorapudmMuyeckne HEpaBEeHCTBA 3 3
412 | IuddepenmmpoBanme noka3aTeIbHON U JOTapUPMUIECKON QYHKITHI 2 3
4.13 | KonrpoasHas paborta o reme «CBOHCTBA JOTapr(pMOB)» 1 2
5. Pasnen: IlepBooOpa3Hasi u MHTErpaJ 7 9
5.1 IlepBooOpa3Has M HEOTPEACICHHBIA HHTETPa 3 3
5.2 OmnpeeneHHbI HHTETPA 3 5
5.3 KonTtponpHas padota o teme «IlepBooOpa3Hasi u HHTETpaDy 1 1
6. Paszpen: Ji1eMeHTHI TEOPMH BEPOSTHOCTE U MATEMaTHYECKOH CTATUCTHKH 4 9
6.1 BeposTtHOCTh 1 TEOMETpHS 1 2
6.2 HezaBrucumpie TOBTOPEHUS HCTIBITAHUIN C JIBYMSI UICXOJaMHU 1 3
6.3 CratucTuueckre MeToJIbl 00paboTKH HHPOpMAIUN 1 2
6.4 ["ayccoBa kpuBas. 3aK0H OOJIBITNX YUCET 1 2
7. Pa3nen: YpaBHeHus1 U HepaBeHCcTBA. CHCTeMbl YPABHEHHMI M HEPABEHCTB 17 33
7.1 PaBHOCWIIBHOCTD ypaBHEHUI 2 4
7.2 OO01re METOIbI peIIeHUsT YPaBHCHH I 3 3
7.3 PaBHOCHIIBHOCTD HEPAaBEHCTB 3 3
7.4 YpaBHEHUS 1 HEPABEHCTBA C MOTYJISIMH - 3
7.5 KonTposbHas paboTta o Teme «YpaBHEHHsI U HEPABEHCTBA» - 2
7.6 WppanmoHnaisHble ypaBHEHUS U HEPABEHCTBA - 3
7.7 YpaBHEHUs 1 HEPABEHCTBA C JIByMs [IEPEMEHHBIMU 1 2
7.8 JlokazaTenbCcTBO HEPABEHCTB - 3
7.9 Cucrembl ypaBHEHUH 3 4
7.10 KonTpospHast pabota o Teme «CuctemMbl ypaBHEHUI U HEPABEHCTBY 2 2
7.11 3azauyy ¢ mapaMmeTpamu 3 4




8. Pa3nes noBTOpPeHH U CHCTEMATH3AIMM Y4eOHOr0 MaTepuaJia 3a Kypc ajiredpol u Hayajia | 16 16
anaau3a 11 kiacca
8.1 Pemenue 3agau no reme « MHOTOWICHBI» 2 2
8.2 Pemenue 3amaq mo reme «Crenenn u KopHU. CTeneHHbIE QYHKITUN 2 2
8.3 Pemenue 3ama4 mo teme «llokasarenpHas u torapudmugeckas GyHKITHI 2 2
8.4 Pemenue 3aau no teme «llepBooOpa3zHas u HHTErpam» 2 2
8.5 Pemenue 3a1a4 no Teme «JI€MEHTbl TEOPHH BEPOSITHOCTEN M MaTEMaTHUYECKON CTaTUCTUKI» 2 2
8.6 Pemenue 3a1a4 o Teme «YpaBHeHHs B HepaBeHCTBA. CHCTEMbl YpaBHCHUN U HEPABEHCTBY 2 2
8.7 Permrenne TecToOBBIX 3aMaHUI 4 4
9. Paznen: BekTopsl 6 6
9.1 IlonsATHE BekTOpa. PaBeHCTBO BEKTOPOB 1 1
9.2 CrnosxeHue ¥ BolYUTaHHE BEeKTOpoB. CyMMa HECKOJIbKUX BEKTOPOB 1 1
9.3 YMHOKEHHE BEKTOPa Ha YHCIIO 1 1
9.4 Kommanapueie Bexktopsl. [IpaBuio napauienenunena 1 1
9.5 PasnosxeHnne BekTopa 1o Tp€M HEKOMIUIAHAPHBIM BEKTOpaM 1 1
9.6 KoHnTpoasHas pabora o Teme "BekTopsl B mpocTpaHcTBe" 1 1
10. Pa3nen: MeTroa KOOpaAMHAT B MPOCTPAHCTBE 11 15
10.1 [IpsiMoyropHas cucTeMa KOOPAWHAT B MPOCTPAHCTBE 1 1
10.2 Koopaunats! BekTopa. CBsI3b MEXTy KOOpJMHATAMHU BEKTOPOB ¥ KOOPJMHATAMHU TOUCK 1 3
10.3 [IpocTeitmme 3aga4n B KOOpAWHATAX 1 3
10.4 VYron mexay Bektopamu. CKaasipHOE MPOU3BEICHUE BEKTOPOB 2 2
10.5 Brruncienue yriioB Mexay NpsMbIMH M IIOCKOCTSIMU 2 2
10.6 JlBmkenus. Pemrenue 3amad 1mo TeMe «JIBHOKCHUSDY 2 2
10.7 Pemenue 3agau mo reme «MeTo KOOpAMHAT B TPOCTPAHCTBEY» 1 1
10.8 KontponpHas pabora 1o TemMe «CKalsIpHOE NPOM3BEACHHUE BEKTOPOB B TMpocTpaHCTBe. | 1 1
JIBHOKECHUS
11. Pa3nen: Huannap, konyc, map 13 16
11.1 [Tonsarue numauapa. [Inomans moBepxXHOCTH NWIMHApa. Pemenue 3amay 3 3
11.2 [Tonsitue konyca. [1omaap moBepxXHOCTH KOHYCA 2 2
11.3 Y ceueHHBI KOHYC 1 1
114 Coepa. YpaBHeHue chepsl 2 1
11.5 B3anmMHoe pacnoioskenue chepbl ¥ IIOCKOCTH 1 1




11.6 KacarenpHast IiockocTh K chepe 1 1
11.7 [Tnomans chepsl 1 1
11.8 PasHble 3a1aun Ha MHOTOTpaHHUKH, HWIMHAP, KOHYC U 11ap - 3
11.9 O6o006mierne u penieHne 3aaay 1no reme ««ummHap, KoHyc, map» 1 2
11.10 KoHnTposabnas pabora no teme « luinHap, KOHYC, map» 1 1
12. Pa3nen: O6bembl 15 17
12.1 [Mousitre 06beMa 1 1
12.2 OO0BeM MpsIMOYToJBFHOTO NapaJlyIeNeIuIe/a 1 1
12.3 O6beM IpsIMON TPU3MBI 1 2
12.4 O6bem uIMHApa 1 1
12.5 Brruucnenue o0eMOB TeN € MOMOTIBIO OTIPEICTICHHOTO HHTErpaja 1 1
12.6 O6beM HaKJIOHHOM MPU3MBbI 1 1
12.7 O6beM nupamuibl 1 1
12.8 O0Bem KoHyca 1 1
12.9 Pemenue 3a1a4 Ha BRIYMCIICHUE 00BEMOB TTPU3MBI, TUPAMU/IBL, IMIMHIPA, KOHYCa 2 1
12.10 | O6wem mapa 1 2
12.11 O06beM MIapoBOTO CErMEHTA, MAPOBOTO CJIOS U IMIAPOBOTO CEKTOpa 2 2
12.12 [Tnomane chepsr 1 2
12.13 KonTtponbHas padota mo teme «OOBEMBI» 1 1
13. Pa3nen moBTOpeHMsI W CHCTeMATH3alMU y4eOHOro marepuajia 3a Kypc reomerpum 11 |7 14
KJjiacea
13.1 Pemenue 3aga4d mo teme «MeTo1 KOOPJIUHAT B IPOCTPAHCTBEY 2 3
13.2 Pemenne 3agad o reme «l{unuuap, KOHyC, mapy 2 3
13.3 Pemenue 3amay no reme «OOBEMBI» 2 3
13.4 Permtenue TecToOBBIX 3aMaHUN 1 5

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIbHOI'O ITIPOLHECCA
JAnpakTudeckre MaTepHuaIbl

1. B.M. I'mu3z6ypr Marematuka. Aire6pa u Hayana mareMatudeckoro aHanuza. 10 kinacc. Konrponsabie pabotsl. basossiit ypoBens. ®I'OC. - M.:
Mmuemo3suHa, 2019.



o NGO

10.

11.

B.W. I'mu30ypr MaremaTtuka. AnreOpa u Hadana MaTemaruueckoro ananmsa. 11 kmacc. Konrponbabeie pabotel. ba3ossiii ypoBenb. ®I'OC. - M.:
Mmuemo3suna, 2019.

JILA. AnekcanapoBa MaremaTtnka. AnreOpa u Havaia maremarnyeckoro ananmmsa. 10 kmacc. CamoctositenbHble paOoThl. ba3oBbIil ypOBEHbD.
®I'OC. - M.: Muemo3suHa, 2019.

JILA. Anexcangpoa Maremaruka. AnredOpa v Hadajga MaremaTuueckoro ananusa. 11 xmacc. CamocrositenbHble paOoThl. ba3oBblil ypoBEHb.
®I'OC. - M.: Muemo3suHa, 2019.

M.A. Nuenckas ['eomerpus. CamoctosrenbHble padoThl. 10 kitacc. ba3zosslil ypoBens. — M.: IIpocsemenue, 2019

M.A. Nuenckas ['eometpus. CamoctosrenbHble padoThl. 11 kinacce. bazoBeiil ypoBenb. — M.: [Ipocsemmenue, 2019

M.A. Nuenckas ['eomerpus. Kontponbubie pabotsl.10-11 knacesl. bazoselil ypoBenb. — M.: IIpocsemmenue, 2019

B.M. I'mu30ypr Marematuka. Anredpa 1 Hadana MmareMaruyeckoro aHanuza. 10 kimacc. KontponbHble paboThl. ba3oBelii 1 yriyOsieHHBIN YPOBHH.
®I'OC. - M.: Muemo3suna, 2019

B.M. I'mu30ypr Marematuka. Anrebpa u Hadajga MareMatuyeckoro ananu3za. 11 kmacc. Kontponbsabie paboThl. ba3oBblil v yriyOiaeHHbIH yPOBHHU.
®I'OC. - M.: Maemo3unHa, 2019

JI.A. AnexcanapoBa Matemaruka. AnreOpa 1 Hadaia MareMatuyeckoro aHanmsa. 10 kinacc. CamoctosTenbHble paboThl. ba3oBbIil U yrinyOneHHBIH
yposHHu. ®I'OC. - M.: Muemo3una, 2019

JILA. AnekcanapoBa MatemaTtuka. AnreOpa u Hadajia MaTreMaTudeckoro ananu3a. 11 kimacc. CamocrositenbHbie paOoThl. ba3oBbIi U yriyOaeH HbIH
ypoBuu. ®I'OC. - M.: Muemo3una, 2019

MeTtoan4yeckne nocoousi AJsl y4uTes

1.

2.

3.

A.I'. MopnkoBuu MaremaTtuka. AnreOpa ¥ Hadajia MaTeMaThyeckoro ananuza. 10 kmacc. ba3oBblii M yriyOneHHBIM ypOBHHU. MeToau4ecKoe
nocobue s yautens. M.: Maemo3una, 2019

A.I'. MopnkoBuu MaremaTtuka. AnreOpa ¥ Hadajla MaTeMaTthyeckoro ananmsa. 11 kmacc. ba3oBeiii um yriyOneHHBIH ypoBHH. MeTtoauyeckoe
noco6ue ams yuurens. M.: Muemo3una, 2019

C.M. Caaxsu I'eomerpust. [Toypounsie pazpadotku. 10-11 kmaccsl. - M.: IIpocsemenue, 2017

HNurepHer-pecypcsl:

1.
2.

https://lecta.rosuchebnik.ru O6pazoBatenshas miarpopma LECTA — onnaiin 00pa3oBaTeIbHBINA POESKT.
http://fipi.ru «®exepanbHbI HHCTUTYT MEAATOTHYECKUX U3MEPEHUI


https://lecta.rosuchebnik.ru/
http://fipi.ru/

http://school-collection.edu.ru Eaunas kosutekius nudpoBbix 00pa3oBaTeIbHBIX PECYPCOB.
http://www.math.ru Caiit mocsien MaTeMaTHKe (M MaTEMaTHKaM).

https://resh.edu.ru/ Poccuiickas 31eKTpOHHAs LIKOJIA.

https://ege-study.ru ET'2-Cryaus

https://ege.sdamgia.ru Cmam I'MA: Pemry EI'D

https://foxford.ru/ Onnaiin-tkona ®oxchopa

O N AW

Texnnuyeckue cpeacTBa u yueOHO-j1a00paTopHoe 000py10BaHHE:

— aBTOMATH3MPOBAHHOE padoUuee MECTO YUHUTEINS C IEPCOHATBHBIM KOMIBIOTEPOM;

— MYJIBTUMEAUIHBIN IPOEKTOD;

— DKpaH;

— IUTAaHILIETHI AJ1s 00y4aroIuXCs;

— KOMIUIEKT HHCTPYMEHTOB: JIMHEWKA, TPEYrOJIbHUKH, IIUPKYJIb; HA00OP reOMeTpUYECKHX QUTYD;
— JIOKyMEHTKamepa.


http://school-collection.edu.ru/
http://www.math.ru/
https://resh.edu.ru/
https://ege-study.ru/
https://ege.sdamgia.ru/
https://foxford.ru/

