MyHununajbHoe 001meodpa3oBaTejibHOE YUpeKIeHne
«BeyepHss (cMeHHas) 001eo0pa3oBaTebHasA mKoaa Nel» r. Boiorasl.

«CoraacoBano» «Coraacosano» «YTBEPEAAIO»
PykoBomurens MO 3amg THTCHE IMpeKTopa o YBP JIMPEKTOp HIKOJIBI
“ﬁd(;;\ /Kynpsimosa O.H./ %-/c‘ /Tlecrosckas U.C./ _Z AOnuna U.H./
OO /, DOHO OHO
[Tporokon Ne 8 «31» asrycra 2020 r. [puka3s Ne 96/2
ot «31» asrycra 2020r., ot «31» asryera 2020 1
[Ipenmer MaremaTtnka
Kacc 10-11 knacc
dopma oOydeHUS O4uHas
YpoBeHb 0a30BbIN
KommuecTBO yacos 10 xmacc — 170 u.
11 xmacc — 170 u.
Cpok 0CBOEHHMS 2 rona
Crynenb 11
Vuurenp Kwnocsa M.IO.
JIOJIKHOCTD YUYUTEIIb MATEMATUKHU

PaccMmoTpeHo Ha 3acenanuu
MeIarOTMYECKOTO COBETa
npoTokos Ne48

oT «31» aBsrycra 2020 r.

2020-2021 yuyeOHbIii roj



HOACHUTEJIBHAA 3AIINCKA:

HopmartusHo-nipaBoBbie | 1.DenepanbHblid 3akoH OT 29.12.2012 Ne 273-®3 «O06
1 METOIUYECKHE oOpazoBanun B  Poccuiickoit ~ @epepaunn»  (c
JIOKYMEHTHI MOCJICAYIOIINMU U3MEHEHUSIMU );

2.Ilpukaz3 MuHucrepctBa o0Opa3oBaHMsI U HAyKHu
Poccuiickoit ®@epepaunn ot 17.05.2012 Ne 413 «O6
yTBEpXKACHUU  (DelepallbHOrO0  TOCYJapCTBEHHOTO
o0pa3oBaTeIBLHOTO  CTaHIapTa CpeAHEro  0OIIero
o0pa3zoBaHus» (C MOCIEAYIOMMUMHU U3MEHEHUSIMU);
3.IlpumepHast ocHOBHasi oOpa3zoBaTeyibHasl MporpaMma
cpeaHero oOmiero oOpa3oBaHus, 0J00pEeHa pPEIICHHEM
dbenepaabHOTO y4eOHO-METOAMYECKOTO OOBEIUHECHUS
no obmeMy oOpa3oBaHHIO (IIPOTOKOJI 3acelaHusi OT
28.06.2016 Ne 2/16-3);

4. KoH1enius pa3BUTHS MaTEMaTHIECKOT0 00pa30BaHMUsI
(Pacnopsixkenue IIpaBurensctBa PO ot 24.12.2013 rona
No 2506-p);

5.IIpukaz MunuctepctBa o00pa3oBaHUA U HAYKH
Poccuiickoit ®@eneparuun ot 08. 05.2019 Ne 233 «O
BHECEHWU W3MEHEHUW B (eaepalibHbIi IepeUeHb
y4eOHUKOB, PEKOMEHAYEMBIX K HCIIOJIB30BAHUIO MPHU
peanuzanuu UMEIOIIUX roCyAapCTBEHHYIO
AKKpEeIUTAIU IO o0pa3oBaTeIbHBIX porpaMm
HaYaJIbHOTO OOIIEero, OCHOBHOI'O OOIIEro, CpeaHero
obmero oOpa3oBaHHS, YTBEPKIEHHBIH IPUKA30M
MununcrepcrBa npocsenieHuss Poccurickoin denepanum
ot 28 nexabps 2018 1. No 345y

6.YueOnnii twan MOY  «Beuepnss (cmeHHas)
obmeoOpa3oBarenbHas 1mkona Nely na 2020 — 2021
yu4eOHBIM  TOJ, YTBEPXKIACHHBIM  MEAarorudeckKum
coBeToM OT 31 aBrycrta 2020r. Ne 48

7. ITonoxxenue o padoueit mporpamme MOY "
Beuepnsis mikona Nel", yreepxxnennoe 17.02.2020r.
8.IloctaHOBIICHHE ['maBHOTO rOCYJ1apCTBEHHOT' O
canutapHoro Bpaua Poccuiickon ®epepaunu ot 29
nexadbps 2010 1. Nel89 «O6 ytBepxknenun CanlluH
2.4.2.2821-10 «CaHUTapHO-AIUIEMUOJIOTUYECKUE
TpeOOBaHMA K YCJIOBHSM WM OpraHW3aluud OOydeHUs B
0011e00pa3oBaTeIbHbIX YUIPEIKICHUSIK)
(3apeructpupoBano Munroctom Poccun 3 mapra 2011
r., peructpauuoHHbIi Ne 19993);

9.1lpuka3z Munnpocsemnienus:i Poccun ot 17 mapra 2020
r. Nel03 «OO6 yTBEpKIEHHUH BPEMEHHOTO TMOpsIKa
COIPOBOKJICHHUS peanuzaiuu 00pa3oBaTeIbHBIX
IporpaMM HAuyaJlbHOT'O OOIIEro, OCHOBHOI'O OOIIETO,




cpeaHero oOmero o00pa3oBaHUs, 00pa30BaTEIbHBIX
porpaMM CpeaHero npodeccuoHanIbHOr0 00pa3zoBaHuUs
U JONOJHUTENIbHBIX 00pa30BaTENbHbIX MPOrPAMM C
IpUMEHEHUEM ANEKTPOHHOTO oOy4eHHUs u
JTUCTaHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTUIY;

10. IIpukaz Munnpocsemenus Poccum ot 17 mapra
2020 r. Nel04 «OO6 opranuzamuu oOpa3oBaTEIbHOM
NEeATENbHOCTH B OpraHU3allvsiX,  PeaM3yIOIIUX
oOpa3oBareibHble MPOrpaMMbl HAYaJIbHOTO OOLIETO,
OCHOBHOT'O OOIIEro M cpeaHero oduiero oopa3zoBaHus,
oOpa3oBaTenbHbIe MPOrpaMMBbl CPEIIHETO
npodeccuoHaIbHOro 00pa30BaHusl, COOTBETCTBYIOIIETO
JOTIOJTHUTENIBHOTO MPOo(hecCHOHATBHOT0 00pa30BaHUs U
JOTIOJTHUTEIIbHBIE 00111e00pa3oBaTeIbHble MPOrPaMMBbl,
B YCIIOBHUSIX PacCIpOCTPaHEHUsS HOBOM KOPOHABHPYCHOM
uH(eku Ha TeppuTopun Poccuiickoit @enepanumy;
11. TIporpaMMsI:

ABTOpCcKas nporpamma: MatemaTuka: mporpaMmsbl: S-
11 xnaccwl/ (A.I'. Mep3insk, B.b. ITononckuii, M.C.
Axup u 1p.). — M.: Berrana-I'pad, 2017

VYyebuo-
METOINYECKUMN
KOMILIEKC

eMaremaruka. Anrebpa v HayaJla MATEMaTUYECKOTO
aHanusa. ba3oblil ypoBeHb: 10 kiacc: yueOHHK /
A.TI"'Mep3nsik, 1.A. Homuposckuii, B.b. ITonoHckuid;
nox pea. B.E. Ilononbckoro. — 5-€ U3f., CTepeoTHIL. —
M.: Benrana-I'pad, 2020. — 368 c.: wi. — (Poccuiickmii
y4eOHHUK).

eMaremartuka. Anrebpa ¥ Hayaia MaTeMaTUYECKOTO
aHanu3a. bazoBelii ypoBeHb: 11 kimacc: y4eOHUK /
A.TI''Mep3nsik, J.A. Homuposckuii, B.b. [Tononckui,
M.C. Sxup; nox pen. B.E. Ilomonsckoro. — 3-e u3.,
crepeotun. — M.: Berrana-I'pad, 2020. — 288 c.: w1 —
(Poccuiickuit yueOHUK).

eMaremaruka. I'eomeTpusi. ba3osrit ypoBens: 10
kiacc: yueOonuk / A.I'.Mep3nsk, J[.A. HomupoBckuii,
B.b. Ilononckuii u ap. — 3-e usm., crepeotn. — M.
Benrana-I'pad, 2020. — 208 c.: ui. — (Poccuiickmii
y4eOHUK).

eMartemaruka. ['eometpusi. ba3oBslii ypoBenb: 11
kiacc: yueOnuk / A.I'.Mep3nsk, J[.A. HomupoBckuii,
B.b. Ilonouckuii, M.C. Sxup; nox pen. B.E.
[Momonwsckoro. — 3-e u3m., ctepeotun. — M.: Benrana-
I'pad, 2020. — 207 c.: un. — (Poccuiickuil yueOHHK).




OcobennocTu

OpraHu3anuu

yueOHOro
mporecca

10 xaacc (ounas ¢popma o0yyeHus)

KonuuecTBO 9acoB B HENEIO: 5

KomuuectBo wacos 3a roja: 170

11 knacc (ouHast popma o0yueHMs1)

KommuecTBO 9acoB B HENEIO: 5

KomuuectBo wacos 3a roja: 170

[Iporpamma kypca, mpeaMeTa MOXKET pealn30BbIBATHCS
¢ npumenennem 10T u D0.

DopMBbI KOHTPOJIA

Texywuti Konmpo.ib OCYIECTBISETCA C IOMOIIBIO
CaMOCTOSITEIbHBIX, KOHTPOJIBHBIX pa0oT.
IIpomesxcymounas aTrectanus -cpeyiHee
apu(pMeTHUYECKOE pe3yIbTaTOB 3a4ETOB B
COOTBETCTBHH C JIOKAIHHBIM aKTOM YUPEIKJICHHUSI.

OTnu4uTenbHbIC
ocobeHHocTH pabouei
IPOTPaMMBI 110
CpaBHEHHIO C
IPUMEPHOI/aBTOPCKOM

Bce Tembl MporpamMmel, IpCAyCMOTPCHHEIC
CTaHIapTOM, U3YyUarOTCA.




Ilnannpyembie pe3y/jbTaThl OCBOEHHUS Y4€OHOI0 MpeaMeTa.

JInuHOCTHBIE pe3yJibTAThI.

1) poccuiickyto rpaXaaHCKYI0 UJIEHTUYHOCTDb, MAaTPUOTU3M, YBAKEHHE K CBOEMY
Hapo4y, YyBCTBAa OTBETCTBEHHOCTHU Ilepel PoauHON, ropnocTtu 3a CBOM Kpail, CBOIO
Ponuny, nponuioe u HacTosliee MHOTOHAIIMOHAIBHOTO Hapojaa Poccuu, yBaxeHue
rOCYJapCTBEHHBIX CUMBOJIOB (repb, ¢iar, rTuMH);

2) TpaXIaHCKYIO MO3UIIUIO KaK aKTUBHOT'O M OTBETCTBEHHOT'O WIEHA POCCUMCKOTO
oOllecTBa, OCO3HAIONIETO CBOM KOHCTUTYIIMOHHBIE TIpaBa M  O00S3aHHOCTH,
YBaKAIOIIET0 3aKOH M MPaBOMOPSAOK, O00JaJaolEero 4YyBCTBOM COOCTBEHHOTO
JIOCTOMHCTBA, OCO3HAHHO NPUHUMAIOIIETO TPAAUIMOHHBIE HAIMOHAILHBIE U
o0111eueI0OBeYECKNEe TYMaHUCTUIECKUE U IEMOKPATHUYECKUE [ICHHOCTH;

3) FOTOBHOCTH K ClIy>kKeHHI0 OTeuecTBy, €ro 3aIluTe;

4) chopMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKH U OOIICCTBEHHOW NPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE
KyJIbTYp, @ TaKXK€ PazIUYHBIX (POpM OOIIECTBEHHOTO CO3HAHMUS, OCO3HAHHE CBOETO
MeCTa B MOJUKYJIBTYPHOM MHUPE;

5) chopMHUPOBAHHOCTH OCHOB CAMOPA3BUTHS U CAMOBOCIIMTAHUSI B COOTBETCTBUU
C OOIIEYETOBCUECKUMH IIEHHOCTSMU M HJACJIaMH TPaXIaHCKOTO OOIIECTBA;
TOTOBHOCTh W CIIOCOOHOCTh K CaMOCTOSITEIbHOM, TBOPYECKOW M OTBETCTBEHHOM
NEeSITEBHOCTH;

6) ToJIepaHTHOE CO3HAHKE U TTOBEJACHUE B MOJIUKYJIHTYPHOM MHUPE, TOTOBHOCTD U
CIIOCOOHOCTH BECTU JAUAJIOT C IPYTUMH JIFOJbMU, IOCTUTATh B HEM B3aUMOIIOHUMAHUS,
HaXOAUTh OOIIME IeNd W COTPYAHMYATh JUIsl WX JOCTHIKEHHUS, CIIOCOOHOCTH
OPOTUBOCTOSITH ~ HWJICOJIOTMM  JKCTPEMH3Ma,  HalMOHalIW3Ma,  KceHodoOuwu,
JUCKPUMHUHALIMKA 10 COIHUAIBHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIMOHAIbHBIM
pU3HAKaM U IPYTUM HETaTUBHBIM COIMATBHBIM SIBJICHUSIM;

(B pen. [Ipukaza MunoOpuayku Poccuu ot 29.06.2017 N 613)

7) HaBBIKM COTPYAHHYECTBA CO CBEPCTHUKAMM, JIETHMHU MIIAJIIIETO BO3pacTa,
B3POCIBIMH B o0pa3oBaTeIbHOM, OOIIECTBEHHO  TIOJIE3HOH,  y4eOHO-
HCCIIEI0OBATEIBCKOM, MPOEKTHOM U IPYTUX BUAAX JEATEIbHOCTH;

8) HpPaBCTBEHHOE CO3HAHHE U I[OBEJACHUE HAa OCHOBE  YCBOCHHS
00I11eYeJIOBCYECKHUX [ICHHOCTEH;

9) rOTOBHOCTH U CLIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMOOOPa30BaHUIO,
Ha TNPOTSKEHUM BCEH JKU3HU; CO3HATEIIBHOE OTHOIIEHHE K HENPEPhIBHOMY
00pa30BaHUIO KaK YCJIOBHIO YCICIIHOW TPO(PECCHOHATBLHON W OOIICCTBEHHOU
NEeATEeNbHOCTH;

10) screTnyeckoe OTHOUIEHHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHHYECKOTO TBOPYECTBA, CIIOPTA, OOMIECTBEHHBIX OTHOIICHUA;

11) mpunHATHE W peanu3anuio IIEHHOCTEH 3740pOBOro M Oe3zomacHoro obpasa
AKU3HU, TOTPEOHOCTH B (PU3UUECKOM CaMOCOBEPIIICHCTBOBAHUY, 3aHATUSIX CIOPTUBHO -
O3/IOpPOBUTENILHON JIESATEIBHOCTBIO, HENPUSITHE BPEAHBIX TMPUBBIYEK: KypEHUS,
ynoTpeOJeHUs aJIKOT0JIsl, HAPKOTUKOB;

12) GepexHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIECHHE K (PU3UYECKOMY U
MICUXOJIOTUYECKOMY 370pPOBbIO, KaK COOCTBEHHOMY, TaK M JAPYIHX JIIOACH, yMEHUE
OKa3bIBaTh MEPBYIO MOMOIIIb;



13) oco3HaHHbIli BBIOOp Oyayiiei mpodeccur W BO3MOXKHOCTEM pean3aluu
COOCTBEHHBIX KM3HEHHBIX IUIAHOB; OTHOLIEHUE K MPO(EeCCHOHATBHON AesATENbHOCTH
KaK BO3MO>KHOCTH y4YacTHUsl B PELIEHUU JIMUHBIX, OOLIECTBEHHBIX, TOCY1apCTBEHHBIX,
0OIIIeHAIIMOHAJIBHBIX MTPOOJIEM;

14) cpopMUpPOBAaHHOCTH SKOJOTMYECKOTO MBIIUICHHUS, MOHUMAHUS BIUSHUSA
COLIMAJIbHO-PKOHOMHMYECKHUX TMPOIIECCOB HA COCTOSIHUE NPHUPOJAHOW U COLMAIbHOU
Cpelibl; IPUOOPETEHNE ONBITA SKOJIOT0-HAIPABICHHON AESTENbHOCTH;

15) oTBETCTBEHHOE OTHOILIEHWE K CO3JaHUI0O CEMbH Ha OCHOBE OCO3HAHHOI'O
IIPUHATHUS LICHHOCTEW CEMENHOM KU3HU.

MeTanpeaMeTHbIe pe3yJabTaThI

1) yMeHHME caMOCTOATENBHO ONPEAEIATD LENH AEATEIIBHOCTA U COCTABIIATH IUIAHBI
NEATEIHOCTH; CAMOCTOSATENBHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NEATENIbHOCTD;, HWCIIOJIB30BaTh BCE BO3MOXHBIE PECYPCHl JUIA  JOCTHKEHUSA
MOCTABJICHHBIX 1IEJIE M pealM3alii IUIaHOB AESTENbHOCTH; BHIOUPATh YCHEIIHbIE
CTPAaTETUH B PA3JIUYHBIX CUTYalMIX;

2) yMmeHHE TNPOAYKTUBHO OOIIaThCS M B3aMMOJEHCTBOBATH B IpoIllecce
COBMECTHOM JIESITEIbHOCTH, YUYUTHIBATh MO3ULHUU APYTUX YUACTHUKOB AEATEIbHOCTH,
3¢ PeKkTUBHO pa3penaTh KOH(IUKTHI;

3) BlageHuWe HaBbIKAMU TO3HABATEJIbHOM, Yy4eOHO-HCCIIENOBATEIbCKON U
IPOEKTHOM JIeSITeIbHOCTH, HAaBBIKAMHU pa3pelieHuss MnpoliieM; CHOoCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY IMOMCKY METOJIOB PEIIEHUs MPaKTUYECKUX 3ajad,
IPUMEHEHHIO Pa3JIMYHBIX METOJIOB ITO3HAHUS,

4) TOTOBHOCTH M CHOCOOHOCTh K CaMOCTOATENHbHONM HMH(POPMALMOHHO-
MO3HABATEIBHON IEATETbHOCTH, BIIAJICHUE HABBIKAMH TIOJIYYEHUS HEOOXOIUMOU
MHGOpPMAIIMK U3 CIOBAapel pa3HBIX TUIIOB, YMEHHUE OPUEHTUPOBATHCS B PA3IUUYHBIX
UCTOYHUKAX HMHPOpMAlMM, KPUTHYECKH OIEHUBATh M  HHTEPIPETUPOBATH
UHGOPMAIIHIO, TTOTYYaEMYIO U3 PA3IMYHBIX HCTOYHUKOB,;

(B pen. [Ipukaza MunoOpHayku Poccun ot 29.12.2014 N 1645)

5) yMeHHe HCIONB30BaTh CPENCTBA MH(POPMAIMOHHBIX U KOMMYHHUKAITMOHHBIX
texHosorui (manee - MKT) B pemieHUM KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX U
OpPraHM3allMOHHBIX 3a/ay C COOJIOCHUEM TpPEeOOBAHUN DSPrOHOMHKH, TEXHHUKHU
0€30MacHOCTH, TUTUEHBI, pecypcocOepeKeHus, MPABOBbIX U 3TUYECKHX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

6) yMeHHe OmpeAeNsITh Ha3HaueHWe W (PYHKIHMH pa3IMYHBIX COIUATBHBIX
WHCTUTYTOB;

7) yMEHHE caMOCTOSITEIbHO OLIEHUBATh U IPUHUMATh PELICHUS, ONPEIEISIOINE
CTPATETHIO MTOBEJICHHUS, C YYETOM I'PAKTAHCKUX U HPABCTBEHHBIX LICHHOCTEN;

8) BiajieHuE A3bIKOBBIMU CPEACTBAMHU - YMEHHUE SCHO, JOTUYHO U TOYHO H3JaraTh
CBOIO TOUYKY 3PEHHMsI, UCIIOJIB30BaTh A/ICKBATHBIE SI3bIKOBBIE CPEICTBA;

9) BnajgeHuWe HaBBIKAMHU TO3HABATENBHOM pediekcMu Kak OCO3HaHUs
COBEPIIAEMBIX JEUCTBUN U MBICIUTENIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHMM,
IPAaHUI] CBOEr0 3HAHUS U HE3HAHMS, HOBBIX MO3HABATEIbHBIX 33Ja4 U CPEACTB HX
JNOCTHKECHUS.



YHuBepcajibHble YueOHbIe 1eiiCTBUA:

MeranpenMeTHbIE  PE3yJbTaTbl  OCBOCHHMS OCHOBHOM  0Opa3oBaTElIbHOM
MPOrpaMMbl MPEACTABIEHBI TPEMs I'PYINIIaMH YHUBEPCAJIbHBIX YYEOHBIX JEHCTBUUN
(YYL).

PeryasiTuBHbIC YHUBEPCAJIbHbIC y4eOHbIC ACHCTBUS

BhInyCKHUK HAy4YHTCH:

—CaMOCTOSITENIbHO ONPEACISATh LENH, 3a4aBaTb MHapaMeTpPbl U KPUTEPUH, IO
KOTOPBIM MOKHO OIPENEIUTH, YTO LIEJIb TOCTUTHYTA;

—OLEHMUBATh BO3MOJKHBIE TIOCJIEICTBUS JOCTH)KEHHUS IIOCTaBJICHHOM LEIU B
NEeSTENbHOCTH, COOCTBEHHOM JKM3HU U KU3HHU OKPYKAIOLIUX JIF0/Iei, OCHOBBIBAsICh Ha
COOOPAKEHUSX ITUKU U MOPAJIH;

—CTaBUTh U (QOpMYyJNHpPOBaTH COOCTBEHHbIE 3aJjayd B 00pa30BaTebHOMN
NEATEIbHOCTU U )KU3HEHHBIX CUTyalUsX;

—OLEHUBATh PECYPCHI, B TOM YKCIIE BPEMSI U IPYTHE HEMATEPUAIIBHBIE PECYPCHI,
HEOOXOIMMBIE JJI TIOCTH>KEHUSI TIOCTABJICHHOM 1EIH;

—BBIOMpATh MYTh JOCTHKEHHS II€JIM, TUIAHUPOBATH PEIICHHE IOCTaBICHHBIX
3a/1a4, ONTUMHU3UPYSI MaTepUaJIbHbIE U HEMATEpUAJIbHBIE 3aTPAThI;

—OpraHu30BbIBaTh A(PQEKTUBHBIA TOUCK PECypcoB, HEOOXOAUMBIX IS
JOCTH>KEHUS TIOCTABICHHOM 11EJIH;

—COIIOCTABJIATH IOJIYYEHHBIN pe3yJIbTaT ACATEIbHOCTH C IIOCTABICHHOMN 3apaHee
LEJIBIO.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA

BbInyCKHUK HAYYHUTCS:

—HCKaTh W HAaXOAUTh OOOOIICHHBIC CIOCOOBI PEIICHHUS 3ajad, B TOM YHCIIE,
OCYIIECTBIIATh Pa3BEPHYTHIH WH(POPMAIIMOHHBIM IMOUCK W CTAaBUTh HA €r0 OCHOBE
HOBBIC (YueOHBIC U TIO3HABATEIBHBIC) 3a1aUH;

—KPUTHYECKHU OIICHUBATh U MHTEPIPETUPOBATH MH(OPMAIIUIO C PA3HBIX MO3UITUH,
pacrio3HaBaTh U (PUKCHUPOBATH IPOTUBOPEUHS B MHPOPMAITMOHHBIX HCTOYHHKAX;

—HCTOJIb30BaTh  pa3IMYHbIE  MOJICJIbHO-CXEMAaTUYECKHE  CpeAcTBa  JJIs
MPEACTABJICHNUS CYIIECTBEHHBIX CBSI3€M M OTHOILICHUM, a TaKX€ MNPOTUBOPECUUH,
BBISIBIICHHBIX B HH(G)OPMAIITMOHHBIX UCTOYHUKAX;

—HaXOJWUTh U MPUBOJUTH KPUTHYECKHUE apTyYMEHTHI B OTHOIICHUM JCHCTBUU U
CYXXJICHUM JAPYTroro; CIOKOMHO M Pa3yMHO OTHOCUTHCS K KpUTHYECKUM 3aMEUYaHUSAM B
OTHOIIICHHH COOCTBEHHOTO CYXICHHS, pacCMaTPHUBATh UX KaK PeCcypc COOCTBEHHOTO
pa3BUTHS;

—BBIXOJIUTh 32 PAMKH Y4E€OHOTO IPEJAMETa M OCYIISCTBIIATH IIeJICHANPABICHHBIN
MOMCK BO3MOYKHOCTEH ISl HIMPOKOTO TIepeHoca CPeJCTB M CIIOCO00B JICUCTBUS;

—BBICTpaMBaTh HWHIWBUIYATbHYIO OOpa30BaTEIbHYIO TPACKTOPHIO, YUYHUTHIBAS
OTPAaHUYECHHUS CO CTOPOHBI IPYTUX YUACTHUKOB M PECYPCHBIE OTPAHUYCHUSI;

—MEHSATh U yIEP)KUBATh Pa3HbIC TTO3UIIMU B TTO3HABATEILHON 1€ TEIBHOCTH.

IIpeamMeTHBIE pe3yabTATHI:
1) oco3HaHue 3HAUCHUS MATEMATHKH B IIOBCETHCBHOW KM3HU YEIIOBEKa,



2) Ipe/ICTaBIcCHUE O MaTeMaTHYeCKOW Hayke Kak cdepe MaTeMaTHYeCKOM
NEeATeNIbHOCTH, 00 3Tanax €€ pa3BUTHUS, O €€ 3HAUMMOCTH JJIsl pa3BUTHSI ITUBUIN3AIUH;

3) yMeHHE ONHUCHIBATH SIBICHUS PEATbHOIO MHpa Ha MaTEMATHYCCKOM SI3BIKE;
MPEJCTAaBICHUE O MAaTeMATHYECKUX TMOHATUSX U MATEMAaTHYECKUX MOJIENAX KaK O
BOKHEUIIIEM WHCTPYMEHTApUH, TO3BOJISIONIEM ONHUCHIBATh W HW3y4daTh pa3HbIC
MIPOIIECCHI U SIBJICHUS,

4) mpencraBieHre 00 OCHOBHBIX TOHATHAX, HACIX M METOAaX aiareOpbl Hu
MaTeMaTHYECKOTO aHaIn3a;

5) npeacTaBiieHre 0 poleccax U SIBICHUAX, UMEIONIUX BEPOSITHOCTHBIN XapaKkTep,
O CTaTUCTUYECKHX 3aKOHOMEPHOCTSAX B PEAIbHOM MHUPE, 00 OCHOBHBIX MOHSITHUSIX
AJIEMEHTAPHON TEOPUHU BEPOSTHOCTEH; YMEHHUE HAXOJUTh U OIEHUBATh BEPOSATHOCTH
HACTYIUICHUSI COOBITUH B MPOCTEHINTUX MPAKTUYECKUX CHUTYyaIMsIX M OCHOBHBIC
XapaKTEPUCTUKU CITyYalHBIX BEJTUUYUH;

6) BIajicHUe METOJaMHU J0Ka3aTeIbCTB M aJTOPUTMAaMU PEIICHUS, YMEHHE HX
IPUMEHSTh, IPOBOJUTD JI0KAa3aTEIbHbBIE PACCYKICHHS B X0JI€ PEIICHUS 3a]1ay;

7) IpaKTUYECKU 3HAYMMBIC MaTEeMAaTHYECKHUE YMEHHUS M HaBBIKH, CIIOCOOHOCTh MX
NPUMEHEHHMs] K PEIICHUI0 MaTeMaTHYeCKUX ¢ HeMaTeMaTUYeCKuX  3ajad,
pearnoJiararwinmne yMeHue:

* BBLINOJHATH BBIYUCIEHHUS C JCHCTBUTEIBLHBIMH M KOMIUIEKCHBIMHU
YHCJIaMHU;

*  peliaTh palyoHANIbHBIE, UPPAIMOHAIIbHBIC, TOKA3aTEIbHbIC, CTEIICHHBIE U
TPUTOHOMETPUUECKHE YypaBHEHMS, HEPABEHCTBA, CHUCTEMbl YpPaBHEHHH U
HEPABEHCTB,;

e pemiaTh TEKCTOBBIC 3aJaud apU(PMETHUYECKUM CIIOCOOOM, C TOMOIIBIO
COCTaBJICHUS U PEIICHUS YPABHEHUM, CUCTEM YpaBHEHUN U HEPABEHCTB;

*  HCIOJB30BaTh aireOpanuecKuil s3bIK I ONHCAHHMS IPEAMETOB
OKPYKAIOIIEro MUPa U CO3JaHUsI COOTBETCTBYIOIIUX MAaTEMAaTUUYECKUX MOJICIICH;

*  BBINOJHATH TOXKJECTBCHHBIC npeoOpa3oBaHus paloHaIbHBIX,
UppaloOHAJIbHBIX, MMOKa3aTCIIbHBIX, CTCIICHHBIX, TPUTOHOMETPUUECKUX
BBIPAKCHU;

*  BBINOJHATH ONEpaIii HaJ MHOKECTBAMM;

*  HcclenoBaTh (DYHKIIMN C TIOMOIIBIO IIPOU3BOIHOM M CTPOUTH UX IpaduKU;

*  BBIYUCJIATH IUIOMAAH PUTYP U OOBEMBI TEJI C MIOMOIIBIO ONPEACIEHHOTO
WHTEeTrpana;

* MPOBOJWTH BBIUUCICHUS CTATUCTHYECKUX XapPAKTEPHUCTHK, BBHITIOIHATH
PUOIMKEHHBIC BBIYMCIICHNS,

*  pemiaTh KOMOMHATOPHBIE 3a]a4H;

8) BnajicHUe HaBBIKAMHM HCIIOJBb30BAaHHS  KOMIIBIOTCPHBIX IPOrpaMM  IIpH
pelIeHNH MaTeMaTUYEeCKUX 3aj1ay.

Ilnannpyembie pe3yabTaThbl o0y4eHUs ajiredpe u Hayajgam
MaTeMaTHYeCKOro aHAJIN3a

Yucia U BeJMYUHBI
BbinycKHUK HAYYUTCH:



* ONEpUPOBATh MOHATUEM «paJHAHHAS MEPA YIJIa», BBIITOIHITH MPEOOpPa30BAHUS
paguaHHON MEpHI B TPATYCHYIO U IPagyCHON MEPHI B pAIMAHHYIO;

* OIEPUPOBATH MOHATUEM «KOMILIEKCHOE YHUCIIO», BBINOIHATh apU(PMETUUECKUE
ONepayu ¢ KOMIUIEKCHBIMU YUCIIAMU;

* n300pakaTb KOMIUIEKCHBIE YHUCJIa Ha KOMIUIEKCHOW IJIOCKOCTH, HaXOJUTb
KOMIIJIEKCHYIO KOOPJAMHATY YHCIIA.

BpInyCKHHMK OJIYYHT BO3MOKHOCTD:

* HCHOJIb30BaTh pPA3jJWYHbIE MEPBl HU3MEPEHUS YIJIOB NPU  PEIICHUH
FEOMETPUYECKHUX 3a/1a4, & TAK)KE 33724 U3 CMEKHBIX JUCLUILINH;

* IPUMEHATHh KOMIUIEKCHBIE YHCJIA JJIsl pEeLeHUs anreOpandeckux ypaBHEHUH.

Bripaxkenus

BpInyCKHUK HAy4YHTCH:

* ONEpPUPOBATH MOHATUSIMU KOPHS N-U CTENEHHU, CTENEHU C PalMOHAJIbHBIM
noKa3aresieM, CTeTNIeHH C IEUCTBUTEIbHBIM MTOKa3aTeseM, Jorapudma;

* [PUMEHATH I[IOHATUA KOPHSA N-U CTENEHHU, CTENEHU C PALUOHAJIBHBIM
noKa3aresieM, CTeTNIeHH C JIEUCTBUTENIbHBIM MOKa3aTesieM, Jorapudma U uxX CBOMCTBA B
BBIYMCJICHUAX U [IPU PELLICHUU 3a/a4;

* BBIIOJIHATH TOXKIECTBEHHbIE IPEOOpPa30BaHUS BBIPAXKECHUM, COAEpIKALIUX
KOPEHb N-U CTENEHH, CTEINEHH C pPALMOHAIBHBIM II0Ka3aTelIeM, CTEIEHU C
JEeMCTBUTEIBHBIM IIOKA3aTENIEM, JIOrapupM;

* OIIEpUPOBATH IOHATUAMHU: KOCUHYC, CAHYC, TAHI'€HC, KOTAHI'€HC yIJja II0BOPOTA,
APKKOCHHYC, ADKCUHYC, aPKTAHI€HC U apKKOTaHI€HC;

*  BBINOJHATH  TOXKIECTBEHHbIE  INPEOOPA30BAHUSA  TPUTOHOMETPUUYECKUX
BBIPAKECHUM.

BbINyCKHUK MOJYYHT BO3MOKHOCTD:

* BBIMTOJIHATH MHOT'OIIIATOBBIC MTPEOOPa30BaHUS BBIPAKEHUH, IPUMEHSIS IIHPOKHIA
Habop croco00B U NMPUEMOB;

* IPUMEHSATH TOXIACCTBEHHBIC MPEOOPA30BAHMS BBIPAKCHHUH IS pELICHUS 3a1a4
13 pa3InYHBIX pa3IesioB Kypca.

YpaBHeHUS U HEPABEHCTBA

BbINYCKHUK HAYYHUTCH:

* pemiaThb HPPAUUOHAJIBbHbIC, TPUIOHOMETPUYECKHE, IOKa3aTeJbHbIe H
JorapupmMudeckue ypaBHEHUs, HEPABEHCTBA U UX CUCTEMBI;

* pelath anredpanvyecKue ypaBHEHUS! HA MHOKECTBE KOMILUIEKCHBIX YHCETT;

* [IOHMMATh YPAaBHEHUE KaK BAXKHENIITYIO MATEMATHYECKYHO MOJENb I ONUCAHUS
W U3Y4YEHHUs Pa3HOOOPA3HBIX peajbHbIX CHUTYallMii, pemaTbh TEKCTOBBIC 3aJauu
anreOpandecKuM METOIOM;

* IPUMEHSATH rpaduuecKue MpeACTaBICHUS AJIS UCCIeI0BaHUS YPAaBHEHUH.

BLIIIyCKHI/IK MOJYYHUT BO3MOKHOCTDb:



* OBJIQJETh NIpUEMAMU PELICHUS YPABHEHUM, HEPABEHCTB U CUCTEM YPABHEHUU,
MPUMEHSATH almnapaT ypaBHEHHUN JUJIsl PEIIeHHs] pa3HOOOPA3HBIX 3a/1a4 U3 MaTEMaTHKHU,
CMEXKHBIX IPEAMETOB, IPAKTUKY;

* MPUMEHATHh TIpaduuecKue NpeICTaBICHUA JUIsl HMCCIEJOBaHUS ypaBHEHHIA,
HEPABEHCTB, CUCTEM YPABHEHUH, COIEPIKALLMX [TApAMETPHI.

DyHKUUMA

BpInyCKHUK HAy4YHTCH:

* IOHUMAaTh M UCIOJIb30BaTh (PDYHKIIMOHAJIBHBIE MOHATHUSA, SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUCHUS);

* BBIMIOJIHSITh TMOCTPOCHHE TpaPUKOB (PYHKUUNA C TMOMOUIIBIO T€OMETPUYECKUX
npeoOpa3oBaHui;

* BRIMONMHATL ~ MOCTPOEHHE  TpadukoB  BUAA Yy = WX,  CTENEHHBIX,
TPUTOHOMETPUYECKUX, OOpaTHBIX TPUTOHOMETPUUECKUX, TMOKa3aTelIbHBIX U
norapupMuyecKkux ¢yHKINN;

* HCCIIeIOBaTh CBOMCTBA (DYHKIIUN;

* MIOHUMATh (PYHKIIMIO KaK BAKHEUIITYI0 MaTEMaTHYECKYIO MOJIEIb ISl OTIMCAHUS
IPOIIECCOB U SIBIICHUN OKPYXAIOLIEro MUpPA, MPUMEHATh (PYHKITMOHAIBHBIN SI3bIK JIJIS
ONMCAHMS ¥ UCCIIEIOBAHUS 3aBUCUMOCTEN MEXTY (PU3NYECKUMHU BEIIMYUHAMU.

BpInyCKHMK MOJYYHT BO3MOKHOCTD:

* POBOJIUTH MCCIIEOBAHUS, CBA3AHHBIE C U3yYEHUEM CBOMCTB (QDYHKIIHI, B TOM
YHUCJIE C UCIIOJIb30BAHUEM KOMIIBIOTEPA;

* HCTIOJIK30BaTh (PYHKIIMOHAJIbHBIE TPEACTaBICHUS U CBOMCTBA (DYHKUIMHA s
penieHus 3a1a4 U3 pa3InuHbIX pa3/iesioB Kypca MaTEMAaTUKHU.

JJIeMeHThl MAaTEMATHYECKOI0 aHAJIHN3A

BpInyCKHMK HAYy4YHUTCSH:

* IOHMMaTh TEPMHUHOJOTHI0O U CHUMBOJIMKY, CBA3aHHYIO C TMOHSITHSIMH
MIPOU3BOIHOM, IEPBOOOPA3HON M UHTETPAIIA;

* pemaTh HEPaBEHCTBA METOIOM UHTEPBAJIOB;

* BBIYUCIISITH TIPOU3BOIHYIO U TIEPBOOOPA3HYIO (DyHKIIHH;

* HCTIOJIK30BaTh TPOU3BOJIHYIO JUISI WCCIEAOBAHMS W TIOCTPOCHHS TPaPUKOB

dynKImi;

* IOHUMATh TEOMETPUUECKHUI CMBICII POU3BOHON U ONPENECIEHHOIO UHTErpaa;
* BBIYUCIISATh ONPEACIEHHBIA HHTETPAL.

BbINyCKHUK MOJYYUT BO3MOKHOCTD:

* chopmMupoOBaTh MPEACTaBICHUE O Mpejeie GYHKIUHU B TOUKE;

* chbopMUpOBaTh MPEACTABICHUE O MPUMEHEHUU TE€OMETPUUYECKOTO0 CMbICIIa
MIPOU3BOIHON U MHTETpajia B Kypce MaTeMaTUKH, B CMEKHBIX TUCIUIUIMHAX;

* chopMUpPOBaTh U YTIyOUTH 3HAHUSI 00 UHTErpalie.

BCPOHTHOCTL U craTucTuka. Padora ¢ JaHHBbIMU.



BBINyCKHUK HAY4YHTCH:

* peuiaTh KOMOMHATOPHBIE 3a/layd Ha HAaXOXKIEHUE KOJMYeCcTBa OOBEKTOB WIIU
KOMOUWHAIIHI;

* IpUMeHATh popmyny OuHoma HrroToHA N1J1s1 MpeoOpa3zoBaHusl BEIPAKEHUH;

* HCIMOJIb30BAaTh METO/ MAaTEMAaTHUYECKON MHAYKIIUHU JJIs JOKa3aTeIbCTBA TEOPEM
U pellieHud 3aa4;

* HCIOJIB30BATh CIIOCOOBI MPEICTABICHUS U aHAIM3a CTATUCTUYECKUX JAHHBIX;

* BBITMIOJIHATH ONEPAIMU HAJl COOBITUSIMU U BEPOSTHOCTSIMH.

BhINyCKHHMK MOJYYHT BO3MOKHOCTD:
* HAYYUThCS CHIEUATbHBIM NMPUEMaM pElICHHUs] KOMOMHATOPHBIX 3a/1a4;
* XapaKTEepU30BaTh MPOLECCHI U SIBJICHHS, UMEIOIINE BEPOSITHOCTHBIN XapaKTep.

Ils1anupyembie pe3yabTaThl 00yUYeHHsI T€eOMETPUH

BhInyCKHUK HAyYHTCH:

* ONEpUpOBATH MOHATUSAMM: TOYKA, MpsAMasl, IUIOCKOCTb B MPOCTPAHCTBE,
NapajuieIbHOCTh U MEPIEHIUKYISIPHOCT MPSIMBIX U INIOCKOCTEM;

* pacro3HaBaTh OCHOBHBIE€ BHIbl MHOTOTPAHHUKOB (MpU3Ma, NUPAMHIA,
pSIMOYTOJILHBIN Mapasuienenumne, Kyo);

* n300pakaTh reOMETPUUECKHE (PUTYPHI C TIOMOIIIBIO YePTEKHBIX HHCTPYMEHTOB;

* U3BJEKaTh WHGOPMAIMIO O MPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (PUTYpax,
IPEACTaBICHHYIO Ha YEPTEKAX;

* mnpuMeHATh Teopemy  [ludaropa npu  BBIYKCICHHUH  DJIEMEHTOB
CTEPEOMETPHUCCKUX (HUTYD;

* HAXOJUTh 00BEMBI U TUIOMIAJN TTOBEPXHOCTEH MPOCTEUIITNX MHOTOTPAHHUKOB C
npuMeHeHneM GopMYIT;

* pacro3HaBaTh Teja BpallleHUs: KOHYC, HIUIUHAP, chepy u map;

* BBIYHUCIIATh 00BEMBI M IUIOMIAIA TTOBEPXHOCTEH MPOCTEUIINX MHOTOTPAHHUKOB
U TeJl BpallleHUs C IOMOIbI0 (HOpMYyT;

* ONEPUPOBATH MOHITUEM «IEKAPTOBBI KOOPAUHATHI B TPOCTPAHCTBEN;

* HAXOJIUTh KOOPJAMHATHI BEPIINH Ky0a U MPSMOYTOJIBHOTO MapaljieIeTuIe/a;

* HaXOJQUTh NMPUMEPbl MATEMATUYECKHX OTKPBITUA M MX aBTOPOB, B CBS3U C
OT€YECTBEHHOM U BCEMUPHOMN UCTOPHUEH;

* IOHUMATh POJIb MAaTEMATUKH B pa3Butuu Poccun.

B noBce1HeBHOM KU3HU U NIPU U3YYEHHUHU IPYTUX MPeIMETOB:

* COOTHOCUTHh A0OCTPAKTHBIE N€OMETPUYECKHE MOHATHUA U (PaKThl C peabHbIMU
KU3HEHHBIMU 00bEKTAMH U CUTYAIUSIMU;

* HCMOJIb30BAaTh CBOMCTBAa MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTyp s
pelieHus 3aa4 NPaKTUYECKOr0 COJIEPKAHUS;

* COOTHOCHUTH IUIOIIAIM MOBEPXHOCTEH Tesl OAMHAKOBOW (DOPMBI M Pa3IMYHOIO
pa3mepa;

* OLICHUBATh (POPMY MPABMILHOTO MHOTOIPaHHUKA IOCJE CIHUIOB, CPE30B U T. II.
(ompenensiTe KOJIMYECTBO BEPIINH, pEOEp U IpaHeil MOJTy4eHHBIX MHOTOTPAHHUKOB).



BbInyCKHHUK MOJYYHT BO3MOKHOCTh HAYYUTHCH:

* NPUMEHATh MJIs pELICHUs 3aJady TreoMeTpuyeckue (HakTbl, €CIIU YCIOBUS
MPUMEHEHUS 3aJ1aHbl B IBHOU (opME;

* pelarh 3aJa4d Ha HAXOXKJIEHUE N'eOMETPUYECKHX BEJIIMYMH MO o0pa3uam Hid
aNropuTMaM;

* JIeNIaTh TUIOCKHUE (BBIHOCHBIE) YEPTEKU U3 PUCYHKOB OOBEMHBIX (PUTYp, B TOM
YlClie pPUCOBATh BUJ] CBEPXY, COOKY, CTPOUThH CEYEHHS] MHOTOTPAHHUKOB;

* W3BJEKaTh, WHTEPHPETUPOBATH U NPeoOpPa3oBbIBATH HHPOPMALMIO O
reOMETPUYECKUX PUTypax, MPEACTABICHHYIO Ha YEePTEkKaX;

* MPUMEHATH TreoMeTpuyeckue (akThl s pelIeHUs 3aJad, B TOM YHCIE
IpEeoaraiuX HECKOJIBKO 1IaroB peleHus;

* OIMMCHIBATh B3AMMHOE PACIIOJIOKEHHE MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

* popMynHpOBaTH CBOMCTBA U MPU3HAKKU QUTYD;

* JIOKa3bIBaTh T€OMETPUUYECKHUE YTBEPKICHHUS;

* 33/1aBaTh TNIOCKOCTh YpaBHEHUEM B JEKapTOBOM CHCTEME KOOPIMHAT;

*BJIaJIETh CTAaHIAAPTHOMN KJaccu(PUKalueld MPOCTPAHCTBEHHBIX PUTYp (MHpPaMUIbI,
PU3MBI, TTapajieIeIUuNeabl);

* HCIMOJb30BaTh CBOMCTBA TE€OMETPUYECKUX (UTYp [Js pelIeHdus 3aaad
NPAKTUYECKOTO XapakTepa U 3ajiay U3 Apyrux o0jJacTeil 3HaHUK;

* pemath NpocTeiine 3aa4un BBEJEHUEM BEKTOPHOTro 6asuca.



Conep:xanue yueOHOro npeaMera AnreOpa v Hayajga MaTeMaTUYECKOTO aHAU3a
Yucsia 1 BeJIMYUHBI
Pannannas mepa yrna. CBa3b paJluaHHON MEPBI yTJIa C TPALyCHOW MEPOIl.

Pacmupenune mnoHsATHS ~ yucna:  HATypalbHbIE, UENbIE, PalUOHAIBHEIE,
NEUCTBUTENIbHBIE, KOMIUIEKCHBIE uKcia. KOMIUIEKCHBIE YMClia U UX TEOMETpUUYECKas
uHrepnpetanus. ConpspkEHHbIE KOMIUIEKCHBIE 4yMcia. JleWCTBUTENbHAS W MHUMAs
4acTH, MOAYJAb W apryMEHT KOMIUIEKCHOTO 4ucia. AusreOpamdeckas U
TpUTOHOMETpUYecKass (OpPMBI 3amMUCH KOMIUICKCHBIX uHcell. Apudmernyeckue
omnepalum ¢ KOMIUIEKCHBIMU 4yuciamu. HaTypalibHas CTeneHb KOMILJIEKCHOTO YHUCa.
®opmyiia Myaspa.

Bripaxkenus

Kopens n-it crenenu. Apudgmerndeckuii KopeHb n-it crernend. CBoKWCTBa KOPHS n-
i1 crenenu. ToXXIECTBEHHbIE MPeOOpa30BaHMsl BBIPAKEHUN, COAEPKALIUX KOPHHU N-i
CTeleHU. BpIHECEHre MHOXHUTENSI U3-TI0J 3HaKa KOpHsA. BHeceHue MHOXUTENs 0.
3HAK KOPHSI.

Crenens ¢ paduOHAJIBHBIM I1OKA3aTCJICM. CBoiicTBa CTENEHHU C PpaduOHAJIbHBIM
ITOKa3aTCJICM. TO)KI[GCTBCHHBIG Hp€O6p330BaHI/I}I BLIpa}KGHHﬁ, CoACpKamuX CTCIICHU C
PadOHAJIBHBIM ITOKA3aTCJICM.

Kocunyc, cuHyc, TaHreHC, KOTaHT'€HC yria moBopoTa. OCHOBHbBIE COOTHOIIECHUS
MEXIYy KOCHHYCOM, CHHYCOM, TAHT€HCOM W KOTAaHI'€HCOM OJHOTO U TOIO XK€
aprymenTa. @opmynsl cioxeHus. Gopmyinsl npuBeaeHUus. POopMyabl IBOMHOTO U
MOJIOBUHHOTO YIJIOB. @OPMYJIbI CYMMBI U PA3HOCTU CUHYCOB (KOCUHYCOB). @OpMYJIbI
npeoOpa3oBaHUsl TMPOU3BEACHHS B CyMmMMmy. TOXIEeCTBEHHbIE MpeoOpa3oBaHUs
BBIPAXKCHU U, COJIEPKAIINX KOCUHYCHI, CHHYCBI, TAHI€HCHI 1 KOTaHT'€HCBHI.

ApPKKOCHHYC, AapKCHHYC, apKTaHI€HC, apKKoTaHreHc. lIpocreimmne cBoicTBa
APKKOCHHYCA, ApKCUHYCA, aPKTAHT€HCA, ApKKOTAHT€HCA.

Crenens ¢ 1eCTBUTENbHBIM MOKa3aTeneM. CBONCTBA CTENEHU C ACHCTBUTEIbHBIM
nokasarenieM. ToxaecTBEHHbIE MPe0Opa30BaHMSI BHIPAKCHHM, COACPKAIINX CTETICHH C
JNEUCTBUTEIIBHBIM ITOKA3aTEJEM.

Jlorapudm. CpoiictBa  jorapudmoB. ToXKIeCTBEHHBIE  MPEOOpPA3OBAHMS
BBIPKEHUM, COACPIKAIINX JTOTAPUPMBI.

YI)aBHeHI/Iﬂ H HEPABCHCTBA



OOGnacTte omnpenesneHuss ypaBHEHHsS (HEpaBEeHCTBA). PaBHOCHWIIbHBIE ypaBHEHUS
(nepaBeHcTBa). PaBHOCHMIBHBIE  NpeoOpa3oBaHHS  ypaBHEHUH  (HEPABEHCTB).
VYpaBHeHue-cnencTeue (HepaBeHCTBO-ciencTre). [locTopoHHre KOpHHU.

WUppaunonansHple  ypaBHeHUs  (HepaBeHCTBa). MeTon  paBHOCHIIBHBIX
npeoOpa3oBaHU JJIsl PEIICHUs UppalMOHANIBHBIX ypaBHEHMM (HepaBeHCTB). Metoj
CJIEACTBUH U1 PELICHUS UPPALMOHAIBHBIX YPaBHEHUM.

Tpuronomerpuyeckue YpaBHEHHUS (HepaBeHCTBA). OcHOBHBIE
TPUTOHOMETPUYECKUE ypaBHEHMsI (HEpaBEHCTBA) W  METOJbl WX  PEIICHHUS.
Tpuronomerpuyeckue ypaBHEHUs, CBojsmuecs K anreOpandeckum. OJTHOPOIHBIC
yYpPaBHEHUS NIEPBOM M BTOPOM CTEINEHEW. PemeHnne TpuroHoMeTpuueCKnux ypaBHEHUN
METOJO0M Pa3JI0KECHUS HA MHOKUTEIIH.

[TokazarenbHble ypaBHEHHS (HEpaBeHCTBA). PaBHOCHIIBHBIE MPeoOpa30BaHUS
MOKa3aTeJIbHBIX YpaBHEHM (HepaBeHCTB). [loka3aTenbHbie ypaBHEHUS (HEPABEHCTBA),
CBOJISIIIIMECS K aNreOpaniyecKuM.

Jlorapudmudeckue ypaBHEeHHs (HEpaBeHCTBA). PaBHOCHIIbHBIC MpeoOpa3oBaHHUS
norapuMuUecKuX  ypaBHEHWH (HepaBeHCTB). Jlorapudmudeckne ypaBHEHHS
(HEepaBeHCTBA), CBOMSIIIMECS K anreOpanyecKuMm.

Pemenue anreOpamveckux ypaBHEHH Ha MHOXKECTBE KOMIUIEKCHBIX YHCEN.
OcHoBHas TeopeMa aiareophl.

DOyHKUUMN

HaubGonbiiee n HanMmensblnee 3HaueHus GyHKIUKA. YETHRIC 1 HEUETHBIC (PYHKIIUH.
CgoiicTBa rpadKOB YETHOM M HEUETHOM (PYHKITHMA.

[TocTpoenue rpadukoB HYHKIIUN ¢ TOMOIIBIO TEOMETPUICCKHUX NMPEOOpa30BaHMI
(mapayneabHbIX NEPEHOCOB, CHKATHM, paCTSHKEHUN, CHMMETPHIA ).

O6patumbie ¢yHkuuu. CBs3b BO3pacTaHus U yObIBaHMs (GYHKIUU C €€
oOpatumocThio. B3aumuo oOpatnbie Qynkuu. CBoiicTBa TpaUKOB B3aWMHO
oOpaTHBIX (QYHKIIUA.

Crenennas ¢yHnkiusa. CreneHHas (QYHKOUS C  HAaTypaJibHBIM  (LIE€TBIM)
nokasarenieM. CBOMCTBA CTENEHHON (QYHKIIUU ¢ HATYPAIBHBIM (I[EJTBIM) TTOKa3aTeIIeM.
I'paduk cTenenHOM QYHKIINU C HATYPATBHBIM (IIEJTBIM) TIOKA3aTEJIEM.

dynxmms y = Vx,. B3anMoo6paTHOCTh (GyHKIMHA Yy = /X1 cTeneHHoi
(QYHKIMHM ¢ HAaTypanbHBIM MokasaTeneM. CBoiicTBa GynKkmmn y = 3/x, u eé rpaduk.

[lepuognueckue Gpynkuuu. [lepuoa nepuoanueckoit pyukuuu. ['aBHbIN nepuo.
CaoiicTBa rpaduka Nepuonueckoi ¢yHKIIuY.



Tpuronomerpuueckue (QpyHKIHMH: KOCHHYC, CHUHYC, TAHT'€HC, KOTAHI€HC. 3HAKU
3HAYCHUN TPUTOHOMETPUYECKUX (G yHKLIHH. YeETHoCTh 51 HEUYETHOCTD
TPUrOHOMETpUYECKUX (PyHKIMH. [lepruoanyHOCTh TPUTOHOMETPUUYECKUX (DYHKIIMMA.
CBolicTBa TPUTOHOMETPUUYECKUX PYHKUUN. ['pa K TPUrOHOMETPUUECKUX () YHKLIUM.

OO6patHble TPUTOHOMETPHUYECKHUE byHKIUY. CaoiicTBa oOpaTHBIX
TPUTOHOMETPUYECKUX (DYHKLIMM U UX TpadUKH.

[lokazarenbHast pyHkuus. CBoiicTBa nMoka3aTeabHOU PyHKIUU U €€ rpadukK.

Jlorapudgmuueckass Qynkius. CpoiicTBa norapudmuueckol QyHKUUU U €€
rpaduxk.

DJIEeMEHTHhI MATEMATHYECKOr0 aHAJIN3A

[Ipenen ¢pyukiuu B Touke. HempepwsiBHOCTH. [IpoMexyTKkn 3HAKOMOCTOSHCTBA
HenpepbIBHOM — (yHkuMu. HenpepblBHOCTH paroHanbHOM  QyHkimu. Meton
UHTEPBAJIOB.

3a1auu, MPUBOASAIINE K MIOHATHIO TPOU3BOAHON. [Ipon3BoiHas QyHKIIMK B TOUKE.
Tabnuma mnpowsBogHBIX. [IpaBuia BBIYUCICHUS MPOU3BOIHBIX. MeEXaHUYECKHH WU
Te€OMETPUYCCKUI CMBICIT IPOU3BOIHON. Y paBHEHHE KacaTeIbHON K rpaduKy QyHKIIHH.
[Tpu3Haku Bo3pacTaHus U YObIBaHUs QPYHKIHH. TOYKH 3KCTpeMyMa QyHKIHH. MeTon
HAXOXXKJEHUSI HaWOOJBIIET0 W HaWMEHbIEro 3HavyeHWd QyHkmuu. IlocTpoeHue
rpaduKoB G yHKITUH.

[lepBooOpaznas ¢ynkuusa. OOmui Bua nepBooOpasHbiX. HeompenenéHHbIit
uHTerpait. Tabmuima nepBooOpa3HbIx GyHKmi. [IpaBria HaxoXaeHUS IEPBOOOPA3HOM
¢ynkiuu. Onpenenéuusiii unrerpan. @opmyna Herotona — JleliOuuna. MeTosl
HAXOXACHUS MUIomanu Guryp u oobéma Tes, OTpaHUYCHHBIX JAHHBIMU JIHHHUSIMU H
MOBEPXHOCTSIMHU.

BepositHOCTB M cTaTHCcTHKA. PaGoTa ¢ JaHHBIMU

[ToBTOopenue. Pemienue 3agauy Ha TabmuyHOE W TpaduyuecKoe MPEACTABICHUE
naHHbIX. Vcnonb3oBaHWEe CBOMCTB M XapaKTEPUCTHUK YHUCIOBBIX HAOOPOB: CpPEIHUX,
HanOOJIBIIIETO M HANMEHBIIIETO 3HAYCHM, pa3Maxa, JAUcrepcuu. Pemienne 3amad Ha
OTIpEJICIICHHIE YaCTOTHI M BEPOSITHOCTU COOBITHI. BhIuncienrne BeposSsTHOCTEH B OIBITaxX
C PaBHOBO3MOJKHBIMHM JJIEMEHTAPHBIMU HCXOAaMH. PemieHue 3amad ¢ NpUMEHEHUEM
KOMOMHATOpUKH. PereHne 3amad Ha BBIYUCICHHE BEPOSTHOCTEH HE3aBUCUMBIX
coObITU, TpuUMeHeHHEe (OPMYINbl CIOXKEHUSI BeposATHOCTEW. PemeHue 3amau c
MIPUMEHEHHUEM Juarpamm Diliiepa, 1epeBa BepoaTHocTel, popmyrsl bepHyu.

VYcnoBHas BepoATHOCTh. 1IpaBriio ymHOXkeHUsT BeposATHOCTEN. DOopMylia MOJTHON
BEPOSTHOCTH.



JIucKpeTHBIE ciiydailHble BEJIMYMHBI U pacupeacncHus. HezaBucumele ciryyanHble
BeJIMUMHBL. PacrpeneneHue CyMMbl U IIPOM3BEACHUSA HE3aBUCUMBIX CIIyYaWHBIX
BEJINYMH.

MaremaTnueckoe  OXMIOAHHE M JUCHEpPCHS  CIYyYalHOW  BEJIUYMHBI.
MaremaTH4ecKkoe 0)KUIAHUE U JUCIIEPCUS CYMMBI CIyYaiiHBIX BEJIMYHH.

['eomerpuueckoe pacnpeneneHie. bHHOMHMANbHOE paclIpelelieHue U €ro
CBOWCTBA.

HenpepriBHbIe ciydaiiHble BETUYHHBI. [IOHSTHE O TUIOTHOCTH BEPOSITHOCTH.
PaBHOMepHOe pacnpenenenue. I[lokazaTenpHoe pacnpeieneHHe, ero IMapaMeTphl.
[TonsiTne 0 HOpMaJIbHOM pactpenesneHun. [lapaMeTpsl HOpMAIBHOT'O pacHpeaeICHHS.
[TpuMeps! CTy4aifHBIX BEJIMYMH, MOAYMHEHHBIX HOPMAILHOMY 3aKOHY (TIOTPEITHOCTD
U3MEpPEHUH, POCT YEJIOBEKA).

HepasenctBo YeOniména. Teopema beprymnu. 3akoH O0JIBIIMX YHUCEIL.

Bri6opouHnbiii MeToT n3MepeHus BeposiTHOCTe. Posb 3akoHa OONBIINX YUCEN B
HayKe, IpUpoJie U OOIIECTBE.

KoBapuanus aByx ciayuaiiHbix BenuduH. [loHaTue o koahpuimenTe Koppesiuu.
CoBMecTHbIE HAOMIOJEHUSI ABYX CIy4YailHBIX BeIMUYMH. BBIOOpOUHBIN KO3 UIIHEHT
KOppEJISIUU.

AJiredpa U Ha4YaJIa MATEeMaTHY€eCKOr0 AHAJIN3a B HCTOPUYECKOM Pa3BUTHH

Pa3Butre wumen uucna, MOSIBICHUE KOMILIEKCHBIX YUCEI M HMX INPUMEHEHUE.
Hctopus BO3HUKHOBEHMs AU(PGEPEHIIUATLHOTO W WHTETPAIbHOTO HUCYHCICHUS.
[lonapHas cuctema KOOpAMHAT. DJIEMEHTAPHOE MPEJCTABICHUE O 3aKOHE OOJIBIIUX
YuCenl.

Conepxanue yueOHOro npeamera ['eomerpus
IToBTOpEHUE

Pemenue 3amad ¢ mpuMeHEHHWEM CBOWCTB (GUTYp Ha IUIOCKOCTH. 3agadyd Ha
JI0OKA3aTeIbCTBO M TOCTPOEHHME KOHTpHpumepoB. Vcmonp3oBaHwe B 3amadax
MPOCTEUIINX JOTHYECKUX MpaBuil. PemeHwe 3amad ¢ MCIOJIb30BAHUEM TEOPEM O
TPEyrojibHUKAaX, COOTHOLICHHN B MPAMOYIOJIbHBIX TPEYroJibHUKaX, (HaKTOB,
CBSI3aHHBIX C YETHIPEXYroNbHUKaMU. Pemienne 3ajad ¢ UCHONb30BaHHEM (HAKTOB,
CBSI3aHHBIX C OKPYXHOCTAMHU. PemeHue 3amad Ha U3MEpPEHHs] HaA IUIOCKOCTH,
BBIUMCIICHUE [JIMH W IUIOaAe. PemeHne 3amad ¢ HMCHONB30BaHUEM METOJA
KOOpJMHAT.

Harmumaﬂ crepeomMeTpus



@urypsl U UX U300pakeHud (MPAMOYTOJIbHBIN Mapaienenumnes, Kyo, nupaMua,
npu3Ma, KOHYC, WIHHIP, cdepa). OCHOBHBIE MOHATUS CTEPEOMETPUN U UX CBOMCTBA.
Ceuenus kyOa u Terpadapa. Touka, npsiMas U IJIOCKOCTb B MPOCTPAHCTBE, aKCUOMBbI
CTEPEOMETPHHM U CIEACTBUA U3 HUX. B3anMHOE pacnosoKeHNne NPSIMBIX U INIOCKOCTEN
B mnpoctpaHcTBe. [lapaminenbHOCTh NPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE.
N306paxkeHne NpocTennX NpOCTPAHCTBEHHBIX (PUTYp Ha MIIOCKOCTH.

IapajiebHOCTb ¥ NEPHEHANKYJISIPHOCTH B MIPOCTPAHCTBE

Paccrosinuss mexnay QurypaMu B NOpOCTpaHCTBE. YTIUVIBI B IMPOCTPAHCTBE.
[lepnieHAUKYIAPHOCTh NPSIMBIX W TIockocTed. IIpoexuus Gurypbl Ha MIOCKOCTb.
[Ipu3Haky nepneHaAuKyJISpHOCTH NPSMBIX U IUIOCKOCTEN B MPOCTpaHCTBE. TeopeMa o
TPEX MEPIECHANKYISIPAX.

MHoOrorpaHHuKH

[Tapamnenenunen. CBolcTBa MNPsAMOYTOJIBHOIO Mapajuienenumnena. Teopema
[Tucdaropa B mnpoctpanctBe. llpusma u nupamuna. IlpaBunbHas nupamuga u
npaBwibHas mnpusMma. llpsmas nupamuaa. DIEeMEHTbl NPU3MBI U MHUPAMUBL
[IpocTeiimine KOMOMHALIMM MHOTOIPAaHHUKOB U Tel BpaulleHus. Beluucnenue
AJIEMEHTOB NPOCTPAHCTBEHHBIX (puryp (pé€opa, AMaroHaau, yrisl).

TeJsia BpalueHus

Hununap, konyc, chepa u map. OCHOBHBIE CBOWCTBA MPSAMOrO KPYroBOTO
IWIMH]IPA, IPSIMOTO KPYroBoro konyca. M3o0paxkeHue Ten BpalieHusl Ha TUIOCKOCTH.
[IpencraBienue 06 yceu€éHHOM KOHYCE, CEYEHUSIX KOHYCa (MapaieIbHbIX OCHOBAHHIO
U T[pOXOASUIMX Yepe3 BEpILIMHY), CEUYEHUAX LWINHApa (MapajuiesibHO W
NEPHEHIUKYISIPHO OCH), CEUCHMSIX 1apa. Pa3BEépTka MIIMHAPA U KOHYCA.

O0bémpl Tea. Inomans chepsol

[Tonsitue 06 06BEMe. OOBEM MHUpPaMUIIBI U KOHYCA, IPU3MBI U HIIHHIpa. O0BEM
mapa. IlomoOGubie Tena B mpocTpancTBe. (COOTHOIIEHUS MEXKIY IUIOLIAIIMHU
MOBEPXHOCTEN W 00bEMamMu TOMOOHBIX Ten. [lnomazs MOBEPXHOCTH MPaBUIIBLHOM
MAPaMHUJIbI U TPSIMOM Mpu3MBI. [1710111a1b TOBEPXHOCTH MPSMOT0 KPYrOBOT'O LIMJIMH]IPA,
MPSIMOTO KPYTrOBOTO KOHYCA U IIapa.

KoopauHaTsl 1 BEeKTOPBI B POCTPAHCTBE

JIBH>KeHUs B MMPOCTPAHCTBE: MapajuIebHbIA EPEHOC, HEHTPAJIbHAS CUMMETPHS,
CUMMETPHUS OTHOCUTEIBHO IUIOCKOCTH, MOBOPOT. CBoiicTBa ABMKEeHUU. [Ipumenenue
JNBW)KEHUW MPU PELIEHUH 3a]1ad. BekTopsl M KOOpAMHATHI B mpocTpaHcTBe. Cymma
BEKTOPOB, YMHOKEHHUE BEKTOPA HA YKCJIO, YTOJI MEKy BekTopamu. KosnuHeapHsie u
KOMIUIAaHApHbIE BEKTOpbl. CKaJIsIpHOE TMPOU3BEIEHUE BEKTOPOB. Teopema o
pa3loKEHUM BEKTOpa IO TPEM HEKOMIUIAaHAPHBIM  BekTopam. CxamsapHoe



MPOU3BEICHUE BEKTOPOB B KoOpnHaTax. [I[puMeHeHre BEKTOPOB IPU PELUICHUH 3a7a4
Ha HaXOXJICHHE PACCTOSIHUM, JUIMH, TUIomaaed 1 00bEMOB. Y paBHEHUE IUIOCKOCTU B
MpoCTpaHCTBE. YpaBHeHUE cdepbl B mpocTpaHcTBe. DopMyna s BBIUUCICHUS
pPacCTOSIHUSA MEXY TOUKaMH B MIPOCTPAHCTBE.



TemaTu4eckoe IIIAHUPOBAHUE

10 kyacc
Konuuecmeo
No Tema
Yacoe
1 | lloBTOpEHNME M pacIMpeHne CBEACHUM 0 QyHKIMU 10
2 | Beegenue B CTepeoMeTpHIO 9
3 | Crenennas GyHKUMs 18
4 | IlapannensHOCTh B IPOCTPAHCTBE 15
5 | Tpuronomerpuueckue QyHKIMH 29
6 | IleprieHANKYISIPHOCTH B IPOCTPAHCTBE 27
/ | TpuroHomMmeTpuyeCKe ypaBHEHUSI U HEPABEHCTBA 17
8 | MHororpaHHuKu 14
9 | [IpousBoaHas U €€ MpUMEHEHHE 24
10 | OGo6meHne 1 cUCTEMaTH3aIMs 3HAHUN yUaluxcst 7
Bcero 170
11 kiace
Koauuecmeo
No Tema
Yacoe
1 | Iloxasarenbnas u norapupmudeckas QyHKIUH 28
2 | KoopnHAThl M BEKTOPHI B MPOCTPAHCTBE 16
3 | MaTerpan u ero npuMeHeHNe 11
4 | Tena Bpamenus 29
5 | OnemeHTH KOMOMHAaTOpUKU. buaom Herorona 12
6 | O6sEmbl Ten. [lnomans cdepol 17
/ | DneMeHTbl TEOPUH BEPOSATHOCTEM 11
8 | [loBTOpeHne Kypca reOMeTpuu 6
9 | IloBTOpeHME Kypca anreOpbl M HaYall MATEMaTHYECKOTO aHAJIM3a 40
Bceero 170




