AHHOTAIIUA K PABOYEW ITPOT'PAMME .
IO MATEMATHKE 11 KJIACC ®I'OC COO (YI'JIYBJIEHHBIN)

Pabouas nmporpamma cocTaBiieHa Ha OCHOBE:

- MenepalibHBIN TOCYIaPCTBEHHBINM 00Pa30BaTENBHBIN CTaHIAPT CpenHero oomiero oopazoBanus (yTB.
npuka3oM MunucTepcTBa o0pa3zoBanus u Hayku P® ot 17 mas 2012 1. N 413);

-OCHOBHO# 00pa30BaTeNIbHON MTPOrpaMMBbI cpeHero odmiero oopaszoanus (10-11 knaccer) Ha 2022-2024

yd. I3
- YMK: Anrebpa u Hauana MmateMaTudeckoro ananusa. 10-11 kmaccsl.: y4e6.171s o0imeobpa3oBart.
opranu3anui : 0a30BbIid U yriyOsieHHbli yposenb / LIL.A. Anmumos, FO.M. Konsarun, M.B. Komsirun, M.B.
TkauéBa u ap. — M.: [Ipocsemenue, 2018.
- YMK: I'eomerpus. 10-11 kmacchl.: yue0.uist 001eo0pa3oBart. opraHu3aiuii : 0a30BbIi U yriryOJIeHHBIH
ypoBensb / JI.C. Aranacsz, B.®. Byty3os, C.b. Konomes u np. — M.: IIpocsetenue, 2016.
JanHas nporpamMMa peaqn3oBaHa B yueOHUKaX:

«Anrebpa u Hauana aHanuza», 10-11 xiaceer, Anumos I11LA., Konsrun FO.M. u npyrue, Mockga,
«[Ipocsemenuey», 2020 roxg
«I"eomerpus» 10-11 xmaccer, JI. C.AranacsH, B. @.byty3os, C. b.Kanomies, Mocksa, «I[IpocBemienuey,
2020 rox

[IporpamMma paccuntana Ha yriayOJdeHHBI ypoBeHb 00ydeHus (10-11 kmacc) 414 yacos
10 xnacc — AnreOpa u Hayajia MaTeMaTudeckoro ananusa (140 yaca) + I'eomerpus (70 yaco) = 210 yaca
11 ximacc — AnreOpa u Hadana maTemaTtudeckoro ananusa (136 gaca) + I'eomerpus (68 gacoB) = 204 gac

Hensimu peanu3zanuy yueOHOro npeaMera «MaTemMaTukay Ha yriryOJIeHHOM YPOBHE CPEIHETO

o0111er0 00pa3oBaHMs SIBIISIOTCS:

v (hopMUpOBaHUE IPEACTABIEHUI O MATEMATHKE, KAK YHUBEPCAILHOM SI3bIKA HAyKH,
cpencTBe

4 MOACINPOBaAHUA SIBJICHUH 1 IIpoueccos, 00 nacax u METoJlaX MaTEMaTUKU, PA3BUTUC
JIOTHYECKOTO MBINUICHHS, IPOCTPAHCTBEHHOTI'O BOOOPaKEHSI, AT OPUTMHYECKOM

v KyJbTYpbl, KPUTHYHOCTH MBILIIECHUS HA YPOBHE, HEOOXOAMMOM JUIsl O0YUYEHHS B BHICIIEH
IITKOJIE TT0 COOTBETCTBYIOIICH CIIEIIHATLHOCTH, B OyMyIel mpodeccroHaIbHOM
JIeATELHOCTH; OBJIQJICHHE MATEMATHICCKUMU 3HAHUSMH U YMEHUSIMH, HEOOXOJIMMBIMHU B
TIOBCEIHEBHOM KH3HU,

v/ JUIs U3yYeHHs MIKOJIBHBIX ECTECTBEHHOHAYYHBIX IUCIMILIMH Ha 0a30BOM yPOBHE, [Ist
TTOITy4eHwsl 00pa30BaHMUs B 00JACTSIX, HE TPEOYIONINX YTIyOJIeHHOH MaTeMaTHIeCKON
MOJITOTOBKH; BOCIIUTAHUE CPEJICTBAMU MAaTEMAaTUKHU KYJIBTYPhI JINYHOCTU: OTHOIICHUS K
MaTeMaTHKe KaK 9acTH

3amagamu peanu3anun yaeOHoro npeamera «MaTemaTrkay Ha YTiyOJlIEHHOM YPOBHE CpETHEro o0Iero
00pa3oBaHUS SBISIIOTCS:

v CHCTEMaTHU3MPOBATH CBEICHUS O YHCIAX; U3YYUTh HOBBIC BUJIBI YMCIIOBBIX BRIPAKEHHUN 1
opmyur;

v/ COBEpIIEHCTBOBATH MPAKTHYECKUE HABBIKK M BHIYMCIIUTENBHYIO KYJIBTYPY, PACIIHPHTE U
COBEpIIIEHCTBOBATH alNreOpandeckuii anmapar, chOpMUPOBAHHBINA B OCHOBHOM IIIKOJIE U €T'0
MPUMEHEHHUE K PEIICHUI0 MATEMATHYECKUX U HEMATEeMaTHYCCKUX 3a]1aY;

v\ pacmMpUTh M CHCTEMATH3UPOBATh OOIIHE CBEAECHHS O (QYHKIMAX, TOMOIHEHHE KiTacca
H3y4aeMbIX

v QYHKIWIA, HIUTFOCTPALHS IMMPOTHI IPUMEHEHH (PYHKIMI JUIs OITMCAHUS U N3YYEHUS PeabHBIX
3aBHCHMOCTEH;

v HM3y4HTh CBOWCTBA MPOCTPAHCTBEHHBIX TeJ, (POPMHUPOBATH YMEHHUS IPUMEHSTH MOIYUEHHBIE
3HAHUS

v I peleHus PakTHYECKUX 3a/1ay;

v/ pa3sBHBATH IPEJICTABICHUS O BEPOSTHOCTHO-CTATHCTUYECKUX 3aKOHOMEPHOCTSIX B OKPYIKAIOLIEM
MHUpE,

v/ COBEpIIEHCTBOBATh HHTEIUIEKTYAIbHBIC H PEYEBBIC YMEHUSI ITyTeM 00OTalleHHs]
MaTeMaTHYECKOr O A3bIKa, Pa3BUTHS JIOTHYECKOIO MBILLLICHMS;

v/ II03HAKOMHTHCS C OCHOBHBIMH HJICSIMH M METOJIAMH MaTEMaTHIECKOrO aHAIIH3a.



MHUHUCTEPCTBO IMPOCBEIIEHUS POCCUUCKOM PEJAEPAIIMA
JlenapramenT o6paszoBanus u HaykH bpsinckoi o6acTu
Komapuuckuii Mynuunnaanubiii pa#on

MBOY Jlyranckas cou

Brimucka
M3 OCHOBHOH 00pa3oBaTenbHOM pOrpaMMEI OCHOBHOTO 0011ero o6pa3oBaHus

PACCMOTPEHO COI'JTACOBAHO YTBEPfK}IEﬁO %
PyxoBogutens MO 3am. nupekTopa no YBP ﬂnpgkrop LLIKQJIBI
onoamua T.M. Bynaunosa B.A. ..~ Mampuenxona U.B.
[Mporokon Ne 4 or [puxas N Y2 ot
<<AZL”~_6L/‘Z§L@2’<3023 r. «f » T RP023 .
PABOYAS ITIPOI'PAMMA
11O YYEBHOMY IIPEMETY

«MATEMATHUKA: AJI'EBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A, TEOMETPUSA»
JJISA 11 KITACCA (@I'0C COO0)
VYriyOneHHbIi ypOBEHD

[Iporpammy coctaBuia

YUYUTEIb MATEMATUKH

BBICIIICH KBATH(UKAIIMOHHON KaTeropun
bynannosa B.A.

I'ox cocTraBiieHus nporpammsl — 2023.



Iliianupyembie pe3yabTaThbl OCBOCHUSI Y4eOHOI0 IpeaMeTa

denepalibHBIN rOCYAapCTBEHHBINA 00pa30BaTENIbHBIN CTAHIAPT CPETHETO OOIIEero 00pa3oBaHuUs
(manee ®I'OC COO) ycranaBiuBaer TpeOOBaHUS K JINYHOCTHBIM, METAIIPEAMETHBIM U
MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS 00YyJaIOUIMMHCS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl
cpenHero obmiero oopazoBanus (anee OOIT COO) npu n3ydeHnr ya4eOHBIX MPEAMETOB, BKIIOYas
yaeOHbIi peaMeT «MaTeMaTHKay.

JINYHOCTHBIMH pe3yJbTaTaMi 0CBOCHUSA MPOTrPaMMBI IO MATEMATUKE ABJAIOTCH:

OpHEHTAIHS O0YJAFOIIMXCS Ha TOCTHKEHUE IMYHOTO CYACThS, PEATU3aIII0 TO3UTUBHBIX
YKU3HEHHBIX TIEPCTIEKTUB, NHUIIMATUBHOCTD, KPEATUBHOCTh, TOTOBHOCThH U CITIOCOOHOCTH K
JTUYHOCTHOMY CaMOOTIPEIEIICHHUIO, CTIOCOOHOCTh CTABUTH €N U CTPOUTH JKMU3HEHHBIE TIaHbL;
TOTOBHOCTB U CITIOCOOHOCTh 00€CIIeunTh ce0e M CBOUM OJIM3KUM JIOCTOWHYIO KU3HB B IIPOIIecce
CaMOCTOSTENBHOM, TBOPUECKON W OTBETCTBEHHOW NEATEIIBHOCTH;

TOTOBHOCTb U CITIOCOOHOCTH OOYUYaIOIIMXCS K OTCTAUBAHUIO TUYHOTO IOCTOMHCTBA, COOCTBEHHOTO
MHEHHSI, TOTOBHOCTh U CIIOCOOHOCTD BBIpabaThIBaTh COOCTBEHHYIO TTO3HITUIO TIO OTHOIICHHUIO K
00111€CTBEHHO-TTOJTUTUYECKUM COOBITHSIM TMPOIIJIOT0 U HACTOSIIETO Ha OCHOBE OCO3HAHUS U
OCMBICJIEHUS] HCTOPHUH, TYXOBHBIX [IEHHOCTEW W IOCTUKEHHUI HAIIEH CTPaHBI;

TOTOBHOCTb U CITIOCOOHOCTH OOYUAIOIINXCS K CAMOPA3BUTHIO i CAMOBOCIIMTAHHIO B COOTBETCTBUH
¢ 00IIeYeTI0BEUEeCKIMHU IIEHHOCTSIMU U HAcaIaMU TPaXKJaHCKOTO OOIIECTBa, MOTPEOHOCTD B
(hM3UIECKOM CaMOCOBEPIIIEHCTBOBAHHH, 3aHSATUSIX CIIOPTUBHO-03/I0POBUTEILHOMN JESITEIBHOCTHIO;
MIPUHATHE U PeaTM3alisl IEHHOCTEHN 3J0pOBOTO U O€30TacHOTO 00pa3a KU3HH, OepekHOE,
OTBETCTBEHHOE ¥ KOMIIETEHTHOE OTHOIIIEHUE K COOCTBEHHOMY (PH3UYECKOMY U
MICUXOJIOTMYECKOMY 3/I0POBBIO;

HEMpPUITHE BPEAHBIX MIPUBBIYEK: KYPEHUS, YIIOTPEOICHUS aJIKOT0JIsI, HAPKOTHUKOB.

JImyHOCTHBIE pe3yabTaThl B cepe oTHOIIEeHUH oOyuaromuxcs Kk Poccun kak k Poaune
(OteuectBy):

poccuiickasi HIGHTHYHOCTh, CIOCOOHOCTh K OCO3HAHUIO POCCHUICKON UACHTUYHOCTH B
MOJIUKYJIBTYPHOM COLIMYME, YyBCTBO MPUUYACTHOCTH K UCTOPUKO-KYJIbTYPHOM OOIIHOCTH
poccuiickoro HapoJa u cyap0e Poccuu, marpuoTusm, rOTOBHOCTD K City)keHHI0 OTeYecTBy, €ro
3allNTE;

YBa)K€HUE K CBOEMY HapOJly, YyBCTBO OTBETCTBEHHOCTH Iepes] POIUHOMN, rOpAOCTH 3a CBOU Kpai,
cBor0 PosuHy, nponuioe u HacTosAIee MHOTOHAIMOHAJIBLHOTO Hapoaa Poccun, yBaxeHue K
roCyJIapCTBEHHBIM CUMBOJIaM (rep0O, diar, ruMH);

(dbopMHpOBaHHE YBXKEHHUS K PYCCKOMY S3BIKY KaK rocyAapcTBEHHOMY s3bIKy Poccuiickoit
Ddenepanu, ABIAIOMIEMYCS OCHOBON POCCHICKON HACHTUYHOCTHU U TJIaBHBIM (pakTOpOM
HalMOHAJIBHOTO CaMOOIIPEICIICHHS;

BOCITUTaHHE YBOXKECHUS K KYJIbTYpE, A3bIKaM, TPAJUIUIM U 00bIUasiM HapOI0B, IPOKUBAIOIINX B
Poccuiickont @enepanun.

JIndHOCTHBIE Pe3yNbTaThl B cpepe OTHOIIECHUN 00yJarONINXCsl K 3aKOHY, TOCYAapCTBY U K
IpaXJaHCKOMY OOIIIECTBY:

IPaKJIaHCTBEHHOCTb, IPAKIAHCKAS MO3ULUSI aKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCUKCKOTO
oOIm1ecTBa, 0CO3HAIOIIETO CBOM KOHCTUTYLIMOHHBIC TIPaBa U 00S3aHHOCTH, YBAXKAIOIIETO 3aKOH U
MIPaBOTOPSIIOK, 0CO3HAHHO MPUHUMAIOIIETO TPAJIUIIMOHHbBIE HAIIMOHABHBIE U 00IIIeYeTIOBeUeCKre
T'YMaHUCTHYECKHE U JIEMOKPATUUYECKHE [IEHHOCTH, TOTOBOTO K YUACTHIO B OOIIECTBEHHON KU3HHU;
MPU3HAHUE HEOTUY>KJAEMOCTH OCHOBHBIX IIPaB U CBOOOJ YeIOBEKa, KOTOphIE MIPUHAIEkKAT
KaKJOMY OT POKJIE€HHS, TOTOBHOCTh K OCYILIECTBICHHIO COOCTBEHHBIX MPaB M cBOOOI O6€3
HapYIICHUS MPaB U CBOOOI APYTUX JHI], TOTOBHOCTh OTCTaMBaTh COOCTBEHHBIE MPaBa M CBOOO,IBI
YeloBeKa U TpaXkJIaHWHA COTJIACHO OOIIENPU3HAHHBIM MPUHIIUMIIAM U HOPMaM MEXIyHapOHOTO
npaBa u B cootBeTcTBUU ¢ KoHcTuTynueit Poccuiickoit @eaepannu, npaBoBasi U MOJIUTHYECKAs
TPaMOTHOCTb;



MHPOBO33PEHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOILECTBEHHOM
MPAaKTUKHA, OCHOBAHHOE HA TUAJIOTE KYJIbTYP, a TAKXKE Pa3IMYHbIX (POpM OOLIECTBEHHOTO
CO3HAHHUs, OCO3HAHHUE CBOEIO MECTA B MOJUKYJIBTYPHOM MUDE;

MHTEPUOPU3ALUS LEHHOCTEN AEMOKPATHH U COLMAIbHOM COJIMIAPHOCTH, TOTOBHOCTbD K
JOTOBOPHOMY PEryJIMPOBAHUIO OTHOLICHUH B IPYIIIE WIA COUUAIbHON OPraHU3alnu;
TOTOBHOCTH 00yYarOIUXcs K KOHCTPYKTUBHOMY YYaCTHIO B IIPUHATUN PELICHHUH, 3aTParuBaIOIINX
UX MIPaBa U MHTEPECHI, B TOM YHUCIIE B pa3IHYHBIX (hopMax 0OIIeCTBEHHON CaMOOpraHU3allHH,
camMoyIpaBJieHUs, 00IIECTBEHHO 3HAUUMO 1€ATEIbHOCTH;

MIPUBEP>KEHHOCTH MJIESIM HHTEPHAIIMOHAIN3MA, JIPY>KObI, paBEHCTBA, B3aUMOIIOMOIIIXA HApPOIOB;
BOCIIUTAHHUE YBAKUTEILHOTO OTHOLIEHUS K HALIMOHAJIBHOMY JOCT

OWMHCTBY JIOJICH, UX YyBCTBAM, PEIIUTHO3HBIM YOCIKICHUSM;

FOTOBHOCTH 00YUaIOLIUXCs IPOTUBOCTOSITh UJEOJIOTUU IKCTPEMU3MA, HAI[MOHATIN3MA,
KceH0(oOUM; KOPPYyINLUNU; JUCKPUMHUHALIUY [0 COL[UAJIBHBIM, PEJIUTHO3HBIM, PACOBBIM,
HallMOHAJIBHBIM MPHU3HAKAM U IPYTUM HETaTUBHBIM COLIMAJIBHBIM SIBJIICHUSIM.

JIM4HOCTHBIE PE3yNbTaThl B Cpepe OTHOIIECHUN 00yHaIOIINXCS C OKPYKAIOIKUMHU JHOAbMHU:
HPaBCTBEHHOE CO3HAHUE U TIOBEJICHNE HA OCHOBE YCBOCHUS 00IIEUeI0BEYECKUX IEHHOCTEH,
TOJICPAHTHOT'O CO3HAHUA U MMOBCACHUA B IMOJIMKYJIBTYPHOM MUPE, TOTOBHOCTH U CIIOCOOHOCTH
BE€CTHU AUAJIOT C APYTUMH JTHOABMH, JOCTUTaTh B HEM B3aMMOIIOHUMAaHUW A, HAXOUTb O6I]_[I/Ie eI nu
COTPpYAHHUYATDb IJId UX JOCTHIKCHUS,

MIPUHATHE TYMAaHUCTHYCCKHUX IICHHOCTEH, 0CO3HAHHOE, YBAXHUTEILHOE B TOOPOXKeIaTeIbHOS
OTHOIIICHHE K JPYrOMY YeJI0BEKY, €r0 MHCHHIO, MUPOBO33PCHHUIO;

CIIOCOOHOCTH K COTIEPEKUBAHUIO U (DOPMUPOBAHHUE TIO3UTHBHOTO OTHOIIIECHHUS K JIFO/ISIM, B TOM
YHUCJIC K JIMIaM C OTpaHNMYCHHBIMH BO3MOKHOCTAMU 3J0POBbA U HHBAJIUIAM, 6epe>I<H0e,
OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIICHHE K (PU3NIECKOMY U TICHXOJIOTHYECKOMY 310POBBIO
IPYTUX JIOJIEH, YMEHUE OKa3bIBaTh MEPBYIO IIOMOIITH;

(bopMupoBaHHE BBIPAXKEHHOH B MMOBEJICHUN HPABCTBEHHOMW TIO3HIINH, B TOM YHCIIE€ CIIOCOOHOCTH K
CO3HATEIBFHOMY BBIOODPY 100pa, HPaBCTBEHHOTO CO3HAHMSI M TIOBEACHHUS HA OCHOBE YCBOCHUS
00IIe4YeIOBEUECKIX IICHHOCTEH ¥ HPAaBCTBEHHBIX YYBCTB (YECTH, J0JITa, CIPABEIIHBOCTH,
MUJIOCEPIIUS U IPYKETFOOMS );

pa3BUTHE KOMIICTECHINI COTPYJHUYECTBA CO CBEPCTHUKAMH, JIETHMH MJIJIIIETO BO3PACTa,
B3pPOCIIBIMU B 00pa30BaTesIbHOI, 00IIECTBEHHO TOJIE3HOH, yueOHO-MCCIIeI0BATEIBCKOH,
MPOEKTHOW M PYTUX BUIAX JIEATEILHOCTH.

JIMYHOCTHBIE PE3YNIBTATHI B chepe OTHOIICHUH 00YJarOIIMXCs K OKPYXKAIOIIEeMy MUPY, )KUBOH
MPHUPOJIC, XYA0KECTBEHHON KYJIbTYype:

MHPOBO33PEHHE, COOTBETCTBYIOIICE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAUMMOCTH HAyKH,
TOTOBHOCTh K HAyYHO-TEXHHUYECKOMY TBOPYECTBY, BIIaJICHHE JOCTOBEPHOH MH(OpMAIeii o
MEPEOBbIX JOCTHKCHHUSIX U OTKPBITUSAX MUPOBOW M OTEUECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTh
B HAYYHBIX 3HAHHUIX 00 YCTPOWCTBE MHUpa U OOIIECTBa;

TOTOBHOCTbB U CIIOCOOHOCTh K 00pa30BaHHUIO, B TOM YHCIIE CAaMOOOpPA30BaHHIO, Ha MPOTHKEHUN
BCEH JKU3HU; CO3HATEIILHOE OTHOIICHUE K HENIPEPHIBHOMY 00pa30BaHMIO KaK YCJIOBHIO YCIICITHOM
podecCHoHAIBHON M 00IECTBEHHOM JeSITEIbHOCTH;

9KOJIOTHYECKas KyJIbTypa, OepekHOE OTHOIICHHSI K POJIHOM 3eMIie, TPUPOIHBIM OOraTcTBaM
Poccun u Mupa; moHuMaHue BIUSHUS COIIMATFHO-OKOHOMHYECKUX MPOIIECCOB HA COCTOSTHHE
MIPUPOJTHOM U COIIMAIBHOM Cpe/ibl, OTBETCTBEHHOCTh 3a COCTOSTHHE MPHUPOJIHBIX PECYPCOB; YMEHHUS
Y HaBBIKU Pa3yMHOTO MPUPOOIOIB30BAHUS, HETEPITUMOE OTHOILIIEHHUE K ICHCTBUSM,
MPUHOCSIINM BpPeJ] SKOJIOTUH; MPUOOPETEHHE OTIBITA KOJOTO-HAMPABICHHON AEATeIbHOCTH;
ACTETUYECKOE OTHOIIEHUS K MUPY, TOTOBHOCTH K 3CTETHUECKOMY 00YCTPOICTBY COOCTBEHHOTO
ObITA.

JIM4HOCTHBIE Pe3yNbTaThl B cpepe OTHOIICHUN 00yJAIOMINXCS K CEMbE U POJAUTENSIM, B TOM UHCIIE
MOJITOTOBKA K CEMEMHOM KM3HU:

OTBETCTBEHHOE OTHOLIEHHUE K CO3/IaHUIO0 CEMbU Ha OCHOBE OCO3HAHHOIO IMPUHATHUS LIEHHOCTEN
CEMEMHOM KU3HHU;



MOJIOKHUTETBHBIA 00pa3 CeMbH, POUTENILCTBA (OTIOBCTBA M MATEPUHCTBA), HHTEPHOPHU3AIUS
TPAJAULIHOHHBIX CEMENHBIX LIEHHOCTEH.

JIM9HOCTHBIE PE3yNbTaThI B cpepe OTHOIICHUS 00yUaIOUXCs K TPYLY, B chepe coruanbHO-
SKOHOMHUYECKUX OTHOLIECHHIA:

yBaKEHHE KO BCeM (hopMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIIUTE CBOCH COOCTBEHHOCTH,
OCO3HAHHBIN BEIOOp Oymymiel mpodeccuu Kak IMmyTh | CIIoCO0 peaar3aii COOCTBCHHBIX
KU3HCHHBIX TJIAHOB;

TOTOBHOCTH OOYYAIOMIUXCS K TPYIOBOM MPOQPECCHOHATBHON ACITEIFHOCTH KaK K BO3MOYKHOCTH
y4acTus B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBCHHBIX, OOMIEHAIIMOHATBHBIX ITPOOIIeM;
MOTPEOHOCTh TPYAUTHCS, YBAKEHUE K TPYAY H JIIOJSAM TPy, TPYAOBBIM JOCTIKCHUSM,
T0OPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOIICHHUE K Pa3HBIM BHJIaM TPYIOBOU
NeSITEILHOCTH;

TOTOBHOCTH K CaMOOOCITY>)KHBaHHIO, BKITFOUAst 00YICHHE W BHITIOJHCHHUE JJOMAITHUX 00S3aHHOCTEH.

JIMIHOCTHBIE PE3yJIbTATHI B chepe PU3NIECKOTO, IICUXOJIOTHIECKOTO, COMATBLHOTO U
aKaJIEMUYECKOTr0 OJIaromnoaydusi 00yJaronuxcs:

(hu3HIecKoe, IMOIMOHATBHO-TICHXOJIOTHYECKOE, COIUATIbHOE OJIaronoayyne oOyJarmmuxcs B
KU3HU 00pa30BaTEILHON OpraHU3aIluH, OIIYIIECHNE JeTbMH 0S€30TIaCHOCTH H ITCHX0JIOTUIECKOTO
KoMpopTa, HHPOPMAITMOHHOI 0€3011aCHOCTH.

MeTtanpeaMeTHble pe3y/abTaThl 0CBOEHHSI OCHOBHOI1 00pa3oBaTe/IbHOI

NporpamMmbl NMpeacTaBJdeHbl TPeMsl TPYNNAMHU YHUBEPCAIbHBIX Y4eOHbIX
neiicreuii (YY /).

PerynsatuBHble yHUBEpCalIbHbIE YUeOHbIEC IEHCTBUS

BoImyckHUK Hay4YUTCS:

CaMOCTOSITENILHO OIPENENATh 11U, 33/1aBaTh MapaMeTpbl U KPUTEPUH, 10 KOTOPHIM MOKHO
OTIPEEeNIUTh, YTO LIeJIb JOCTUTHYTA;

OIICHUBATh BO3MOKHBIE TIOCIEACTBHSI JOCTHKEHUS MTOCTaBICHHOM 11eJU B 1€ATEIbHOCTH,
cOOCTBEHHOM KU3HU U JKU3HHU OKPYKAIOIIMX JIFOJIeH, OCHOBBIBASICh HA COOOPAXKEHUSAX STUKU U
MoOpau;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3a7]aul B 00pa30BaTEIbHON AESITENILHOCTU U
KU3HEHHBIX CUTYalHsIX;

OIICHUBATh PECYPCHI, B TOM YHCJIE BPEMsI U APyrue HeMaTepuaibHbIe pecypchl, HEOOXOAUMbIE IS
JOCTHKEHHSI TIOCTaBJICHHOM LIeTH;

BBIOMpATh MYTh NOCTHKEHUS LEJH, TUIAHUPOBATh PEIlIeHNE MOCTABICHHBIX 3a/1a4, ONTUMU3UPYS
MaTepHuaIbHbIe U HEMAaTepUAIIbHBIC 3aTPaTHI;

OpraHu30BbIBATH A(P(HEKTUBHBIN MOUCK PECYPCOB, HEOOXOUMBIX JIJIsl TOCTHKEHHUS TOCTABIICHHON
LeNH;

COTIOCTABJIATH MMOJTYUYEHHBIN pe3ynbTaT AEATEIbHOCTH C IOCTAaBICHHOM 3apaHee 1eNbo.

Ilo3HaBaTenbHbIC YHUBEPCATIbHbBIC YUeOHbIE IeHCTBUS

BbInmyckHUK HayduTCs:

UCKaTh U HaXOJAUTh 0000IIEHHbIE CIOCOOBI PEeLlIeHHs 33a/Ja4, B TOM YHUCIIE, OCYIECTBIATh
pa3BepHYTHIH HH(POPMAIIMOHHBIH MOMCK U CTABUTh HAa €0 OCHOBE HOBbIE (y4eOHbBIE U
M03HaBaTebHbIE) 3a0a4H;

KPUTHYECKH OLIEHUBATh M HHTEPIPETUPOBATh HHPOPMALIMIO C pa3HBIX MMO3UIMNA, pacro3HaBaTh U
(buKCHPOBaTh MPOTUBOPEYUS B MH(OPMAIIMOHHBIX UCTOYHUKAX;

HCII0JIb30BATh PA3IMUHBIE MOJIETIBHO-CXEMAaTUYECKUE CPEACTBA JUIsl IPEACTAaBICHUS
CYIIECTBEHHBIX CBSI3€H U OTHOIICHHUH, a TaKKe MPOTUBOPEUUHA, BHISIBICHHBIX B UH()OPMAIIHOHHBIX
HCTOYHHKAX;

HaXOJUTh U IPUBOJUTH KPUTHUUECKNE apTyMEHTBI B OTHOLIEHUU JEHCTBUI U CY)KIEHUH IPYroro;
CIIOKOMHO ¥ pa3yMHO OTHOCHUTBCS K KPUTUUECKUM 3aMEeYaHHsIM B OTHOILIEHHH COOCTBEHHOTO
CYXXJIEHHsI, pacCMaTpUBAaTh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;




BBIXOJUTH 3a pAMKH y4EOHOTO IIPEIMETA U OCYIIECTBIISTD LIEJIEHANPABICHHbBIN TIOUCK
BO3MOJKHOCTEH Ul IHMPOKOTO MEPEHOCa CPEICTB U CIIOCOOOB ACHCTBUS;

BBICTPaMBaTh UHAUBUAYAIbHYIO 00pPa30BaTEIbHYIO TPACKTOPUIO, YUUTHIBAS OTPAHUYCHUS CO
CTOPOHBI IPYIrUX YY4aCTHUKOB M PECYPCHBIE OTPAaHUYCHUS;

MEHSATh U YACPKUBATh PA3HBIC MIO3UIUH B IIO3HABATEILHOMN ACATEIBHOCTH.

KoMmyHUKaTHBHBIE YHUBEPCATIbHBIC YU€OHBIC ICUCTBUS

BrinmyckHUK HAay4uTCS:

OCYIIECTBJISITH JEJIOBYI0O KOMMYHHUKAIMIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMH (KaK
BHYTpH 00pa30BaTeIbHOMN OpraHu3alliy, TaK U 3a €€ MpeesiaMu ), MoAOUpaTh MapTHEPOB IS
JICJIOBOM KOMMYHUKAIIMH UCXO/IS1 U3 COOOpaKeHU pe3yabTaTUBHOCTH B3aUMOICHCTBHSI, a HE
JIMYHBIX CUMIIaTHH;

MIPU OCYIIECTBJICHUH TPYNIIOBOM pabOTHI OBITH KaK PYKOBOJUTENEM, TaK U YWICHOM KOMAaH/IbI B
Pa3HBIX pOJIsX (TEHEPATOP UACH, KPUTUK, UCTIOTHUTEIb, BBICTYMAIOIINH, SKCIIEPT H T.1I.);
KOOPJAMHHUPOBATH U BHITIOHATH pa0OTY B YCIOBHSIX PEAIbHOTO, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICUCTBUS;

Pa3BEPHYTO, JIOTUYHO ¥ TOYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCIIOJIb30BAaHUEM aJICKBATHBIX
(YCTHBIX U MMCHMEHHBIX) SI3BIKOBBIX CPEJICTB;

pacrno3HaBaTh KOH(OIUKTOTCHHBIE CUTYAI[MU U TIPEIOTBpaIlaTh KOH(MIUKTHI 10 UX aKTUBHON
(ha3bl, BEICTpanBaTh JCIOBYIO U 00pa30BaTEIbHYI0O KOMMYHHUKAIUIO, H30€Tast TNYHOCTHBIX
OLICHOYHBIX CYXKJICHUH.

IIpeaMeTHBIMH pe3yJIbTATAMH OCBOCHHS MPOrPaAMMBbI I10 MATEMATHKE SIBJISIFOTCH:

Ha ypoBHae cpemnnero o6mero o6pazoanus B cootBeTcTBur ¢ PI'OC COO, momMumo
TPAIUITMOHHBIX ABYX TPYII PE3yabTaTOB «BBITYCKHUK HAyYUTCS» U « BBIMYCKHHUK TOTYIHT
BO3MOJKHOCTb HAYUUTHCs». Pe3yabTaThl yriy0JeHHOro ypOBHS OPUEHTUPOBAHBI HA TIOJIyYCHUE
KOMIIETEHTHOCTEH IS TOCeAytoel MpodecCHOHANbHOM NeATeTbHOCTH KaK B paMKax JTaHHOU
MPeAMETHOM 00IacTH, TaK M B CMEXHBIX C HEHW 001acTax. JTa rpymnmna pe3yJbTaToB Mpe/oJiaraer:

— OBJIJICHHE KIIFOUEBBIMH MOHATHSIMHU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS JaHHAS
npeaMeTHasi 001acTh, paclo3HaBaHue COOTBETCTBYIOUINX UM MTPU3HAKOB M B3aUMOCBS3EH,
CHOCOOHOCTh IEMOHCTPUPOBATDH PA3IMYHbIE MOAXObl K U3YUYECHHUIO SABJICHUN, XapaKTePHBIX IJIs
M3y4aeMoU MpeIMETHON 00J1acTH;

— YMEHHE pellaTh Kak HEeKOTOpble MPaKTHUECKUE, TaK M OCHOBHbIE TEOPETHUUECKUE 3aa4H,
XapaKTepHbIe JJIs UCIOJIb30BaHUsI METOJIOB U MHCTPYMEHTAapUs JaHHOW MpeIMeTHOM o0acTu;
— HaJIMYMe MPEACTaBICHUI O JaHHOM MpeAMETHOM 00IacTH KaK 1IeJI0CTHOM Teopuun
(COBOKYMHOCTH T€OPHii), 00 OCHOBHBIX CBSI3SIX C HHBIMU CMEKHBIMH 00JIACTSIMU 3HAHUI.

YriryOneHHbIH ypOBEHb
«CHCTEMHO-TEOPETUYECKUE PE3YITBTATHI

Paznen I1. BeImycKHUK HayduTCA V. BeimyckHIK
HOJTYYUT BO3MOXKHOCTh

Hay4IUThCS
Henn Jis ycnenrHoro npoIoybKeHus: 00pa3oBaHUs na obecneuenus
OCBOCHHUS TI0 CTICHUATBHOCTSIM, CBSI3aHHBIM C TIPHUKJIATHBIM HUCITIOIb30BaHUEM B03MOACHOCU YCHEUHO2O
mpeaMera MaTeMaTHKH nPoOodHCEHUSL 00PA306AHUS

N0 CHeYUaNbHOCSM,
CBA3AHHBIM C
ocyuecmeneHuem Hay4Hou
U UCCNEeO008AMENbCKOIL
desimenbHOCmMU 6 001ACmU
MAMeMamuKy U CMEICHbIX
HAyK

TpeboBanus K pe3yabTaTam




Onemenmol
meopuu
MHOJICECmE U

—  CB06OHO OIEPUPOBATH MOHATUAMU: KOHEUHOE
MHOXKECTBO, 3JIEMEHT MHOKECTBA, IIOJIMHOXKECTBO,
repeceueHue, 00beTUHEHUE W PA3HOCTh MHOXECTB,

Jlocmuoicenue
pezyromamog pazoena ll;
onepuposamy NOHAMUEM

Mamemamuyec YHCIIOBbIE MHO)KECTBA Ha KOOPIMHATHOM ITPSIMOH, onpeoenenus, OCHOSHbIMU
KOU I02UKU OTpE30K, MHTEpPBaJI, OJI[yUHTEPBa, IPOMEKYTOK C suoamu onpeoeneru,
BBIKOJIOTOM TOYKOH, rpauueckoe NpeICTaBICHIE OCHOBHBIMU BUOAMU MEOPEM;
MHOXKECTB Ha KOOPJJMHATHOU TJIOCKOCTH; NOHUMAMb Cymb
KOCBEHHO20 OOKA3aMeNbCmed;
—  3aJaBaTh MHOXKECTBA MEPEUUCICHUEM U onepuposame
XapaKTEePUCTUUECKUM CBOHCTBOM; NOHAMUAMU CUENHO020 U
Hecuemno20 MHOJCeCmea,
—  OIepupoBaTh MOHATHAMU: YTBEPXKIEHHUE, OTPHIIAHNE HDUMEHAMb MEmOO
YTBEpIKJICHHUS], ICTUHHBIE U JIOKHBIE YTBEPIKICHHUS, MameMamuseckor uHOyKyuu
NPUYHHA, CJICICTBHUE, YaCTHBIN CITydail 00mero 0151 npogedenus paccyscoenuii
YTBCPHACHHA, KOHTPHPUMED; U 00KA3amenbCms U npu
peuteHuu 3a0au.
—  NIPOBEPSTH MPHHAIIEKHOCTH 3JIEMEHTa MHOXECTBY; .
B nosceonesnori scuznu
—  HaXOJUTh MEPECEUEHNE U 00bEIMHEHNE MHOXKECTB, B | U "PU Usydenuu opyeux
TOM 4YHCJIE NPECTABIEHHBIX IpaQUUecKy Ha npeomemos:
YUCIIOBOI MPAMON 1 HA KOOPJAUHATHON MIOCKOCTH; ucnonbsosanb )
MeopemuKO-MHONCECMBEHHBIL
—  IIPOBOJMTH J10Ka3aTEJIbHbIC PACCYKACHUS IS A3ZBIK U AZbIK NO2UKU O
000CHOBaHHS UCTUHHOCTHU YTBEPKACHUH. ONUCAHUA pealbHblX npoyeccos
U s61eHUl, NpU peeHun 3a0ay
B noeceonesnoti srcuznu u npu usydenuu 0py2ux npedM@moe: apygux yqeﬁyblx npeaMemog
—  HCIONIb30BAaTh YKMCIIOBBIE MHOXKECTBA Ha
KOOPAMHATHOM NPSMOM U Ha KOOPAMHATHOM
TUTOCKOCTH ISl OTIMCAHUS PeaIbHBIX IMPOLIECCOB U
SIBIICHU;
—  TPOBOAMTH JOKA3aTENIbHBIC PACCY)KICHUS B
CUTYaIllUsX TTOBCEJHEBHOMN KU3HU, TP PELICHUU
3a/1a4 U3 JPYrux MperIMeToB
Yucna u CB00GOHO OITEPUPOBATH MOHATHAMHU: HATYPAIBHOE YHCIIO, Hocmuoicenue
6bIPAINCEHUA MHOYKECTBO HATYPAJIbHBIX YUCE, IIENIOE YUCIIO, MHOYKECTBO LEIbIX | pesyavmamos paszoena ll;

yrceln, 0OBIKHOBEHHAsS IPOOb, ecATHYHAS IpOOb, CMELTaHHOE
YHCIIO, PAIlHOHATIFHOE YHCII0, MHOXKECTBO PAIlMOHATIBHBIX YHCEII,
HppaIFiOHAJIFHOE YUCII0, KOPEHb CTEIEHH N, AEHCTBUTEIBHOE
YHCII0, MHOJKECTBO JICHCTBUTENBHBIX YUCET, TEOMETPUIECKas
HWHTEPIIPEeTanys HaTYPaIbHBIX, IENbIX, PAIIIOHATBHBIX,
JIEACTBUTEIILHBIX YHCEIT,

MIOHUMATh U OOBSCHATH PA3HUILY MEXIY MTO3UIIHOHHON U
HETIO3MLMOHHOM CHCTEMaMH 3aIlUCH YHCET;

MIEPEBOJUTH YMCIIAa U3 OJHOW CUCTEMBI 3aIIMCH (CHCTEMBI
CUHCIIEHUS) B JPYTYIO;

JAOKa3bIBATh U UCHOJIB30BATh NMPU3HAKHA OACIIMMOCTH CYMMBI 1
TIPOU3BEACHUA ITPU BBIITOJTHEHUN BBIYHUCIICHUH B peuicHnu 3a1a4;

BBITIOJIHATE OKPYTJICHUC PAIIMOHAJIbHBIX U UPPAllMOHAJIbHBIX

€80000HO Onepupogams
YUCTOBLIMU MHONCECTNBAMU NPU
peutenuu 3a0a4;

NOHUMAMb NPULUHDL U
OCHOBHbIe UOeU PACUIUPEH UL
YUCTI08bIX MHONCECTNG;

61a0ems OCHOGHbIMU
NOHAMUAMU MeOPUU
0eUMoCcmu npu peuleHuu
CMAaHOapmHbBIX 3a0a4

umems 6a3osvie
npeoCcmasneHus 0 MHOMCeCmee
KOMNIEKCHBIX YUCEL,

C60000HO 8bINONHAMb
modicoecmeeHHble
npeobpazosanus
MPULOHOMEMPULECKUX,

13peck v ganee: 3HaTb onpeaeseHne NOHATUA, 3HaTb U YMeTb 060CHOBbIBaTL CBOMCTBA(NPU3HAKM, €C/IM OHU eCTb)
NOHATUA, XapaKTEPU30BaTb CBA3WN C APYTMMU NOHATUAMM, NPEeACTaBAAA OAHO NOHATUE KaK YacTb LENOCTHOro
KOMM/eKca, NCNO/b30BaTb MOHATME M €ro CBOMCTBA NPU NPOBEAEHMM PaCCyKAEHWI, lOKa3aTeNbCTB, peLleHnn

3agau.




HHUCCI C 3a}.'[aHHOI>i TOYHOCTBIO,
- CpaBHHBATH ﬂeﬁCTBHTeHBHBIG 4yurciia pa3HbIMU CHOCO6aMI/I;

- YIopsAA04IUBAThL YKUCiia, 3alITMCAHHBIC B BUJIC OOBIKHOBEHHOM 1
Z[CCSITI/I‘IHOfI J_'[p06I/I, quciia, 3allMCaHHbIC C UCIIOJIb30BaHUCM
apI/I(l)MeTI/I"ICCKOFO KBaJpaTHOI'O KOPH:, KOpHCﬁ CTEIeHH OOJIbIIIe
2;

— Haxomuth HOJ] 1 HOK pa3HbiMu criocobamMu U UCTIONB30BATh UX
TP pEUIeHUH 3a/1ay;

- BBITIOJIHATH BBIYUCIICHUA U HpeO6pa30BaHI/IH BLIpa)KeHPIﬁ,
coacpiKalumx ﬂeﬁCTBHTeHBHBIe 4yuciia, B TOM YUCJIC KOPpHU
HaTypaJbHBIX CTeHeHeﬁ;

—  BBINOJIHATH CTAHJAPTHBIE TOXKAECTBEHHBIE NPE0Opa30BaHUs
TPUTOHOMETPUUECKHX, JTOrapu(pMHIECKUX, CTETICHHBIX,
UppalMOHATIbHBIX BBIPaKEHUH.

B noeceonesnoll sicusHu u npu u3yHeHuu Opyeux npeomMemos:
—  BBIIOJHATH U O0OBSICHATH CPABHEHUE PE3YJILTATOB BHIYUCICHUIA
NP pelIeHNH NPAKTHIECKUX 33714, B TOM YMCIIe NPUOIMKEHHBIX
BBIYHCIICHUH, HCIIONb3Ys Pa3HbIE CIIOCOOBI CPaBHEHU;

- 3allMCbIBAaTh, CPABHUBATDH, OKPYIJIATH YHCJIOBBIC JaHHBIC p€aJIbHbIX
BCJIMYUH C UCITIOJIb30BAHUEM PA3HBIX CUCTEM U3MCPCHUS,

COCTABIIATh U OLIEHUBATh Pa3HbIMU CIIOCOOAMH YHCIIOBbIE
BBIPA)KEHUS [P PELICHUM IPAKTHYECKHUX 3a7ad U 3a/1a4 U3 APYIHX
y4eOHBIX TIPEMETOB

N02apUDMULECKUX, CIENEHHBIX
8bIPAdICEHUT,

enademv ghopmynou
ounoma Heromona;

NPUMEHSAMb NPU peuienuu
3a0ay4 meopemy 0 JUHeUHOM
npedcmasnenuu HOJJ;

NPUMEHSAMb NPU peuenu
saday Kumaiickyio meopemy 06
OCAmKax;

NPUMEHSIMb NPU peuienul
3a0ay Manyio meopemy
Depma;

YyMemb BbINOHAMb 3ANUCH
YUCAAa 8 NO3UYUOHHOU cucmeme
cuucienus;

NPUMEHSIMb NPU peulenuu
3a0a4 meopemuKo-4uUciosbie
@yHKyuU: Yucio u cymma
Oenumeneti, pynxyuro Jiinepa,

NPUMEHSIMb NPU PeUleHul
3adau yenHvle Opodu,

NPUMEHSIMb NPU peuleHul
3a0aUMHO20YUAEHDL C
OeticmeumenbHbIMU U YeablMu
K02 puyuenmamu;

671a0emb NOHAMUSMU
HPUBOOUMbILL U HENPUBOOUMDBLIL
MHO20YAEH U NPUMEHSIMb UX
npU pewieHu 3a0ay,

NPUMEHSIMb NPU PeUeHul
3a0au Ocnognyio meopemy
aneebpul,

NPUMEHSIMb NPU PEUeHUU
3a0ay npocmetiuiue QyHKyuu
KOMNIEKCHOU nepemMeHHOll KaK

2eomempuyeckue
npeobpazosanus
Ypasnenusu | — CBoGOmHO OMEpUPOBATH MOHATHSIMU: YPaBHEHHE, HEPABEHCTBO, Hocmuoicenue
HepaseHcmea PABHOCHIILHBIE YPABHEHHUS M HEPABEHCTBA, yPaBHEHHUE, pesynomamos pazoena ll;

SIBIISTFOILIEECS] CIIEACTBUEM APYTOrO ypaBHEHUsI, YPABHEHNS,
paBHOCWIIBHBIE HA MHOXKECTBE, PABHOCHIIBHBIE ITPE00pa30BaHMA
YpaBHEHUI;

—  pemIath pasHble BUABI yPaBHEHUI U HEPABEHCTB M X CHUCTEM, B
TOM YHCJIe HEKOTOpBIe ypaBHEeHUs 3-i u 4-1 cTenenei, 1poOHO-
panvoHaIbHbIE M HPPALMOHAIBHBIE,

—  OBJA/IETh OCHOBHBIMH THITAMH MOKa3aTEIbHBIX,
sorapu()MUUECKNX, UPPALIMOHAIBHBIX, CTETIEHHBIX YPaBHEHUH U
HEpPaBEeHCTB M CTAHAAPTHBIMU METOIAaMH UX PEIICHNN 1
TIPUMEHATH UX TP PELICHUN 33131,

— [pUMEHATH TeopeMy be3y K pelieHno ypaBHEHHUI;

— TIPUMEHATH TeopeMy Buera 1uist pemeHust HeKOTOPBIX ypaBHEHUH
CTETEHH BBIIIIE BTOPOH;

—  TIOHUMATh CMBICII TEOPEM O PABHOCHIIBHBIX W HEPABHOCHIIBHBIX
peoOpa30BaHMUAX YPaBHEHUH M YMETb UX JI0Ka3bIBaTh;

—  BIJIAJIETh METOJAMH PEIICHUs ypaBHEHHUH, HEPAaBEHCTB M UX
CHCTEM, YMETb BEIOMpATh METOJ] pelIeHHUsI 1 00OCHOBBIBATH CBOH

—  €800600HO onpedenams mun
U 8blOUPaAMb MEmoo
peuerus NOKA3amenbHbIX U
Joeapupmuieckux
VDAGHEHUT U HEPABEHCME,
UPPAYUOHATLHBIX
VDAGHEHUT U HEPABEHCMS,
MPUSOHOMEMPUUECKUX
VDAGHEHUT U HEPABEHCMS,
ux cucmem;

—  ¢800600HO peurams
cucmembol TUHEUHbIX
YpagHeHull,

—  pewamb OCHOBHbIE MUNbL
YPasHeHUll U HepaBeHCME ¢




BEIOOD;

—  HCIOIb30BaTh METOJ UHTEPBAJIOB JUI PELICHUS HEPABCHCTB, B
TOM 4HCJIEe APOOHO-PAIIOHAIBHBIX U BKIIOYAIONIHUX B CEOS
HppaLIOHATIbHBIE BBIPAYKEHHUS;

— pemath anredpanvecKue ypaBHEHUs 1 HEPABEHCTBA U MX CUCTEMBI
C rmapameTpaMy anreOpandeckuM 1 Tpa)UueckuM METO/IaMH;

—  BJIAJICTh PAa3HBIMU METONAMHU JI0KA3aTEJIbCTBA HEPABCHCTB;

—  pellaTh ypaBHEHUS B LEJIBIX YUCIIAX;

— u300paxkaTh MHOXKECTBA Ha IUIOCKOCTH, 3a/laBaeMble
YPaBHEHUSIMU, HEPABEHCTBAMU U UX CUCTEMaMU;

—  cBOOOIHO HCIOJIB30BaTh TOXK/ECTBEHHbIE IPE0OPa30BaHUs IPU
pelieHNH ypaBHEHUHN U CUCTEM ypaBHEHUI

B nosceonesnoii scu3nu u npu usyueHuu Opyeux npeomemos:

—  COCTaBJIAThH U PEIlaTh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI IIPU
peLIeHNH 3a1a4 IpyruX y4eOHbIX IPEMETOB;

—  BBINOJIHATH OIEHKY IPaBIONOI00Hs PE3YIbTATOB, MOTY4aeMbIX
NP PEIEHUH pa3INUHBIX YpaBHEHUH, HEPABEHCTB U UX CUCTEM
NP peLIeHNH 3aj]a4 IPYruX y4eOHbIX IPEMETOB;

—  COCTaBJIATH U PELaTh YPABHEHUS U HEPABEHCTBA C NapaMeTpaMu
IIpU PEIICHUH 3a1a4 APYrux y'-Ie6HI)IX peaAMeETOB;

—  COCTaBJIATh YPABHEHUE, HEPABEHCTBO UJIU UX CUCTEMY,
OIMCHIBAIOIUE PEAIbHYIO CUTYALMIO WM NPUKIIAAHYIO 3a1a4dy,
HHTEPHPETUPOBATL MMOJIYICHHBIC PE3YJILTATDI;

- HCTI0JIB30BATh MPOrpaMMHBIC CPEACTBA MPHU PCIICHUN OTACIbHBIX
KJIACCOB YPAaBHEHUI U HEPABEHCTB

napamempamu,

—  NpuMeHsmb nPU peuteHuu
3a0ay HepageHcmsa
Kowu — Bynsaxosckoeo,
Bepnynnu;

—  umembv npedcmasieHue o
Hepasencmaax Medxicoy
CPEeOHUMU CMEeNneHHbIMU

Dynkyuu

Bragers mOHATHAMMU: 3aBUCHUMOCTD BETMYHH, (QYHKIHS,
apryMeHT U 3HaueHue (HYHKLMHU, 00JIacThb OIPENeIeHHIsI © MHOXECTBO
3Ha4YeHUH (YHKIMH, rpaQuK 3aBUCUMOCTH, rpaduK QyHKIMH, HYIH
(YHKLIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTAHHUE HAa YHUCIIOBOM
NPOMEKYTKE, YObIBAHHUE HA YUCIOBOM MPOMEKYTKE, HAHOOIIbIIeE U
HauMeHblIee 3HaYeHne (QyHKIMN Ha YHCIOBOM IIPOMEKYTKE,
neproanvecKkas QYHKLH, IIePHOL, YeTHAS U HeueTHas (YHKLHY;
YMETh IPUMEHSATH 3TU MTOHATHUS PH PEIICHUH 33/1a4;

BJIaJeTh IOHATUEM CTeNeHHas (YHKLMS; CTPOUTD ee TpadyK 1
YMEThb IPUMEHSTH CBOMCTBA CTEMEHHON (PYHKIMU MTPU pELIeHUH 3a1ad;

BJIAJIeTh HOHATUSAMH ITOKa3aTeNbHask (PyHKIUS, IKCIIOHEHTa;
CTPOUTH UX Irpa(UKd U yMETh IPUMEHATH CBOMCTBA MOKA3aTENbHOM
(YHKLIMM IIPH peLeHuH 3a1ay;

BJIAJIeTh IOHATHEM JIorapupMuieckas QyHKIHUS; CTPOUTH ee
rpaduK ¥ yMeTb IPUMEHSATH CBOWCTBA JIOrapUPMUUECKON QyHKIMH
TIPH pPEIeHUH 33/1aY;

BJIaJIeTh NOHATUSAMH TPHTOHOMETpUYECKUE (DYHKIUH; CTPOUTD
UX TpaMKu U YMETb IIPUMEHSTh CBOHCTBA TPUTOHOMETPHIECKHX
(hyHKUIMH IPU pelIeHNH 33124,

BJIAJIeTh NOHATHEM 00paTHas (yHKIUS; IPUMEHSTh 9TO
TIOHSTHE TIPH PEelIeHHH 3a/1ay;

NPUMEHATH IPH PEIICHUH 3a/1a9 CBOMCTBA (DYHKIIMHA: YETHOCTB,
NIEPHOJUIHOCTD, OTPAHUYCHHOCTE;

TIPUMEHSTH MIPH PEIICHNH 3a1a4 npeodpa3oBaHus rpapuKkoB
GbyHKINH;

BJIaJIeTh IOHATHSAMH YHUCIIOBAs MOCITIEJOBATELHOCTB,
apudmeTnyecKas ¥ reOMETpUYECKas IPOrPECCHs;

NPUMEHSATH TP PEIICHUHX 3a/1a4 CBOMCTBA M PH3HAKH
apu(MeTHYECKOI U TeOMETPUIECKOH POTrPecCHil.

B noeceownesnoti srcusnu u npu uzyyeHuu Opyeux yueOHvIx
npeomemoas:

—  OmIpenesiTh Mo rpadKaM U UCTIONB30BaTh IS PEILCHHs

Jlocmuoicenue
pesyromamos pazoena 11,

6nadems NOHAMUEM
acuMnmomul U ymems e2o
NPUMEHAMb NPU peUeHul
3a0au;

NPUMEHAMb Memoobl
pewienus npocmeuuiux
oupepenyuanvuvix ypaguenutl
nepeozo u 6Mopo2o NopsiOKoE




MIPUKJIAJAHBIX 3a7]a4 CBOMCTBA PEaNbHBIX NMPOLECCOB U
3aBHCHMOCTEH (HanOONbIINE U HANMEHBIINE 3HAYCHHS,
MIPOMEXYTKH BO3pACTaHUs U YObIBaHUS (DYHKIIMH, TIPOMEKYTKH
3HAKOMOCTOSIHCTBA, ACUMIITOTBI, TOYKH Teperuda, Nepuos u T.11.);

- HUHTCPIIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHerTHOﬁ
HpaKTquCKOfI CUTYyalluu;.

ONPEENATH 110 TpaduKaM MPOCTEHIINE XapaKTePHUCTHKA
TIEPUOINIECKHUX TIPOIIECCOB B OHOJIOTHH, SKOHOMUKE, MY3bIKE,
PazuoCBsI3H U 1Ip. (aMILIUTY/AA, IIEPUOA U T.11.)

Onemenmol
Mmamemamuyec
K020 aHAIU3A

Bnaners nonstuem OECKOHEUHO y6HBanma$1 reoMeTpuvccKas
nporpeccusd u yMETb INIPUMEHATH €10 IPpH PCIICHUU 3a4a4;

MPUMCEHATH UIA pCIICHU 3aJa4 TCOPHUIO IIPEACIIOB,

BJIAACTH IOHATUAMU 0eCKOHEYHO OObINNE U OECKOHETHO
MaJIbI€ YUCJIIOBBIC MOCIEAOBATCIIBHOCTU U YMETh CPaABHUBATH
0eCKOHEYHO OOJIbIIIE U OECKOHETHO MaJIble MOCJIEA0BATCIbHOCTH,

Texcmosvie
3a0ayu

—  Pemats pa3Hble 3aaun NOBBILIEHHON TPYIHOCTH;

—  aHaJM3UPOBATh YCIIOBUE 33/1a4H, BEIOMPATh ONTUMAaJIbHBIA METO/
peLIeHus 3a/1auu, paccMaTpUBasl pa3IMYHbIC METOJIBI;

—  CTpOUTH MOJIEJIb PEUICHHS 3a]a4uH, IPOBOANTH JOKA3aTeIbHbIC
paccykJIeHus IpU PElIeHUH 3a/1a4u;

—  pemats 3ajauu, TpeOyrolue nepedbopa BapuaHTOB, IPOBEPKU
YCIIOBUH, BEIOOpA ONTHUMAIBLHOTO PE3y/bTaTa;

—  aHAIW3UPOBAThH U HHTEPIPETUPOBATH NOMYYECHHBIC PEIICHUS B
KOHTEKCTE YCIIOBHS 3aJa4yll, BEIOMPATh PEIIeHHs, He
HPOTHUBOpPEYAILe KOHTEKCTY;

—  TepeBOAUTH NPH PELIeHHUH 3aJaul HHPOPMALUIO U3 OQHOH (OpPMEI
3aIIMCH B IPYT'yIO, HCIIONb3Ys IPH HEOOXOAUMOCTH CXEMBI,
TaONUIpBl, TPApUKY, TUATPAMMBL.

B nosceonesnoii srcuznu u npu usyyeHuu opyaux npeomemos:

—  pelaTth NpaKkTHYECKUe 3a7a4d U 3aJa4d U3 APYTHX IPEIMETOB

Jlocmuoicenue

pesyabmamos pazoena |

Teomempus

— Brnaners reomerpudeckuMH HOHATUSIMM IIPH PELIEHUN 33134 U
MIPOBEICHUH MaTEMaTHIECKUX PacCyXICHUIl;

—  CaMOCTOATEIBHO (hOpMYIHPOBATH ONPENENICHUS T€OMETPHYECKIX
¢buryp, BEIIBUIaTh TUIIOTE3BI O HOBBIX CBOHCTBAX M MPH3HAKAX
TEOMETPUUECKHX (hUTyp 1 0OOCHOBBIBATH MM ONPOBEPTATH UX,
0000111aTh WM KOHKPETU3UPOBATh PE3YAbTAThl HA HOBBIX KJIaccax
¢buryp, NPOBOJNUTH B HECTOXKHBIX CITydasx Kiaccuuxamo Gpuryp
T10 Pa3JIMYHBIM OCHOBAHUSIM;

—  HCCIeNoBaTh YepPTEXH, BKIIOYAsi KOMOUHAIIMU (DUTYp, H3BJIEKATh,
HHTEPIPETHPOBATH U MPe0Opa30BEIBATH HHPOPMALIHUIO,
MIPEACTABICHHYIO Ha YEPTEkKaX;

—  pemIaTth 3a/a4u T€OMETPUYECKOTO COJEP)KaHNs, B TOM YHCIIE B
CHUTYaIMAX, KOT/Ia aJITOPUTM PEIICHUsI HE CIEAYET SIBHO U3
YCIIOBUSI, BBITTOTHATH HEOOXOANMBIE JUTS PEIICHNUS 3a/1a41
JIOTIOJTHUTEINIFHBIE TTOCTPOEHHS, HCCIIEI0BATH BO3SMOKHOCTD
TIPUMEHEHHS TeOpeM U (popMya [T perIeHus 3a1ad;

—  yMmeTh (hOpMYITHPOBATH U AOKA3BIBATH T€OMETPUIECKHE
YTBEPXKICHNUS;

—  BIAJIETh HOHATHIMHU CTEPEOMETPUH: IPHU3MA, TTapajIeIeIHIIe,
MUpaMuIa, TETPadp;

—  HMETh NpeCTaBIeHNsI 00 aKCHOMax CTEPEOMETPHH U CIEIACTBUIX
13 HUX U YMETh IPUMEHATH UX NP PELICHUH 3a]ad;

—  yYMETb CTPOUTbH CEUCHUSI MHOI'OIPAHHHUKOB C HUCITOJIb30BAaHHEM
Ppa3IUYHBIX METOAOB, B TOM YHUCIE U METOJA CIIEN0B;

—  HMETh NPEJCTaBICHNE O CKPEIMBAOIINXCS MPSIMBIX B
MIPOCTPAHCTBE U YMETh HAXOIUTD YroJl M PACCTOSTHUE MEXKIY

Hmemsv npeocmasnenue 0o
AKCUOMAMUYECKOM
Mmemooe;

61a0emsb NOHAMUEeM
2eomempuyeckiue mecma
MoueK 8 nPOCmMpaHcmee u
YMemb RPUMEHSIMb UX 05
peutenus 3a0a;

YyMemb RPUMEHSIMb Oisl
peutenus 3a0ay ceoticmed
HIOCKUX U 08Y2PAHHBIX
V2108, MPexespanHozo yaid,
meopembl KOCUHYCO8 U
CUHYCO8 OISl MPEXSPAHHO20
yena;

61a0emb NOHAMUEM
NEePREHOUKYTSPHOE CeYeHUe
nPU3MbL U yMenmb
NPUMEHsIMb €20 npu
peutenuu 3a0a4;

umems npedcmagieHue o
080TICMBEHHOCMU
NPABUTLHBIX
MHO202PDAHHUKO8;

61a0emsb NOHAMUIMU
yenmpanbHoe u
napaineipHoe




HHMU;
TIPUMEHSATH TEOPEMBI O MTapAIIIETLHOCTH NPSIMBIX U INIOCKOCTEH B
TIPOCTPAHCTBE ITPY PEIICHNH 3a/]1a4;

YMETh NPUMEHSTDH NapaJuIeNbHOE ITPOSKTUPOBAHHE IS
n3o0paxkeHus: GuUryp;

YMETh NPUMEHSTH TEPIIEHANKYISIPHOCTH TPSIMON M TUTIOCKOCTH
TIPY peIeHu  3a/1ay;

BJIQJIETH TIOHSATHSAMH OPTOrOHAILHOE ITPOEKTUPOBAHUE,
HaKJIOHHBIE U MX MPOEKLUH, YMETh IPUMEHSTH TEOPEMY O TPEX
TIepIEeHANKYIISIpax IpH pelIeHnH 3a1a4;

BJIQJIETh TIOHSATHSIMHU PACCTOSIHHE MEXIy (QUT'ypaMH B
MIPOCTPAHCTBE, OOIIHI NEPIIEHANKYJISP IBYX CKPEIINBAIOIINXCS
MIPSIMBIX U YMETh ITPUMEHSTH UX TIPH PELICHUH 33/1aY;

BJIaJICTh MOHSITHEM YTOJ MEX]Y MPSIMOU M TNIOCKOCTBIO H YMETh
NPUMEHSTH €ro TPU PEeLIeHUH 3a]1ay;

BJIaJICTh MOHATUSIMH BYTPAHHBII YroJ, yroil MeXI1y
TUTOCKOCTSIMU, TEPICHIUKYJISIPHBIE TIIOCKOCTH M YyMETh
NPUMEHSTH UX TPH PELICHNH 3a/1a4;

BJIJICTh MOHATHSMU MTPU3Ma, apauIeNenuIie]] U IPUMEHSTh
CBOWCTBa MapauleNienune/ia Py peLIeHuH 3a1a4;

BJIAJICTh MOHSITHEM MPSIMOYTOJIBHBIN MapajuieNenurne]] 1
NPUMEHSTH €ro NPU PEeLIeHUH 3a]1ay;

BJIaJICTh MOHATUSMY MTUPAMU/IA, BUIbI IIUPAMUL, JJIEMEHTHI
NpaBUIBLHOW IUPAMUJIBI U YMETh IPUMEHSTH UX TP PELICHUH
3ajad;

UMeTh NIPEACTABICHUE 0 TeopeMe Dilniepa, IpaBUIbHBIX
MHOTI'OTPaHHHUKAX;

BJIAJICTh IIOHATHEM IIOLIAIN IOBEPXHOCTE MHOIOTPAaHHUKOB H
yYMETh IPUMEHATH €ro IPH PEICHUH 3a1ay;

BJIACTh IIOHATHAMH Tella BpalleHus (LIIHHIP, KOHYC, IIap 1
cepa), UX ceyeHH U yMETb IPUMEHATh UX NPH PELICHUH 3a/1ay;
BJIAJeTh HOHATUSAMH KacaTelIbHbIE IPSAMBIE U IUIOCKOCTH U YMETh
NPUMEHATH U3IPH PEeLIeHUH 3a1ay;

HMeTh NPEJCTaBICHHS O BIMCAHHBIX U OIMCAHHBIX chepax U
YMEThb IPUMEHATH UX IIPH PelIeHHH 3a1ay;

BJIAJeTh HOHATUAMHU 00beM, 00BEMbI MHOTOIPAHHHUKOB, TEll
BpALIEHUS U IPUMEHATH UX IIPH peLIeHNUH 3a1a4;

HMeTh NpeJCTaBIeHHE O Pa3BepTKe MINHIPA U KOHYCA, IUIOMIA I
MIOBEPXHOCTH LIWIMHIPA U KOHYca, yMETh IPUMEHATD UX IIPU
peLIeHNH 3a1aY;

HMeTh IpeJICTaBIeHHE O IUIOAI Chepbl U YMETh IPUMEHSTE €ro
TP PELeHUH 33/1aY;

yYMETh peniaTh 3aa49i Ha KOMOHMHAIIMA MHOTOTPAHHUKOB H TEll
BpALICHNUS;

HMETh NpeJICTaBICHHE O OAO0HHU B IPOCTPAHCTBE M YMETh
penraTh 3a/1a9d Ha OTHOLIEHHE 00BEMOB U IUIOMIAICH
TTOBEPXHOCTEH TOMOOHBIX (HUTYD.

B noeceonesroii srcusnu u npu uzyueHuu opyaux npeomemos:
COCTABIIATh C HCITOJIb30BAHUEM CBOICTB reOMeTpUYECKUX QHUryp
MaTeMaTHYECKUEe MOJCIH ISl PEIICHUs 3a71a4 IIPAKTHYECKOT 0
XapakTepa ¥ 3a71a4d N3 CMEXHBIX JUCIUIUIIH, HCCIIEA0BATh
TIOTyYeHHBIE MOJIENIN ¥ HHTEPIPETUPOBATh PE3YIIbTAT

npoOeKmuposaHue u
NPUMEHAMb UX NPU
noCmpoeHuY ceueHutl
MHO202DAHHUKO8 MEMOOOM
npoexyu;

umMemv npeoCcmasieHue o
PA38EPMKE MHO20SPAHHUKA
U Kpamuavuiem nymu Ha
nogepxHocmu
MHO202DAHHUKA,

umems npedcmagienue o
KOHUYECKUX CeYeHUsIX,
umems npedcmagnenue o
Kacarowuxcs cpepax u
KoMOuHayuu mein
spauyenusi u ymems
NPUMEHSAMb UX NPU
peueHuu 3a0ay,
NPUMEHSIMb NPU peuienul
3aday popmyny
PACCMOSIHUSL OM MOYKU 00
nIOCKOCmU,;

671a0emb pa3HbIMU
cnocobamu 3a0aHust
NPAMOU YPAGHEHUIMU U

Y Memb RPUMEHSIMb NPU
peueHuu 3a0ay,
NPUMEHSIMb NPU PeuleHul
3a0a4 u 0OKA3amenbCmee
meopem 8eKmMOpPHbLIl
Memoo u Memoo
KOOpOUHam;

umems npedcmagienue 0o
akcuomax obvema,
HPUMEHSIMb POPMY bl
00beM08 NPAMOY20TIbHO20
napasnienenuneod, npuzmvl
U nUpamuosl, mempasaopa
npU pewienu 3a0ay,
HpUMEHSIMb meopembl 00
OMHOWEHUSIX 00BEMO8 NpU
peuienuu 3a0a4;
npUMeHsims unmezpain Oisi
BbIUUCAEHUSL 00BEMOB U
nogepxnocmeti mei
8PAUeHUS, BLIYUCTCHUS
nIoWaAoU chepuyeckozo
nosica u 0bvema uapoeozo
cnosi;

umMems npedcmagieHue o
0BUIICEHUSX 8
npocmpancmee:
napaiieibHoM neperoce,
cumMmempuu
OMHOCUMENbHO
HIIOCKOCU, YEHMPATLHOU
CUMMempul, NOBOPome
OMHOCUMENbHO NPSIMOL,
BUHMOBOU CUMMEmMPUL,
YMemb RPUMEHSIMb UX NPU
peuienuu 3a0a4;

umems npedcmagieHue o
RIOWA0U OPMOLOHANLHOL
npoexyuu,

umems npedcmagieHue o
MpexepanHoM U




MHO202PAHHOM Yene U
NPUMEHSMb CBOUCEA
HAOCKUX Yellog
MHO202PAHHO20 Yena npu
peutenuu 3a0a4;

—  UMemb npeocmasienus o
npeobpazoeanuu nodoous,
2omomemuu u ymenms
NPUMEHAMb UX NPU
peuteruu 3a0a4;

—  yMemb pewams 3a0auu Ha
RAOCKOCIU MEMOOAMU
cmepeomempuu;

—  yMemb NpUMeHsImb
Gdopmynvl 06veMos npu
peueruu 3a0ay

Bexmopwl u
KOOpOUuHamul 6

BJ'IaZ[eTB TOHATHUAMUA BEKTOPHI U UX KOOPJAUHATHI;

Jlocmuoicenue
pesyabmamos pasoena ll;
—  Haxooumv 0bvem

npocmpancmee YMETh BBINIOIHATH ONEPALMU HaJl BEKTOPAMUY;
napannienenuneda u
HCIIOJIB30BATh CKAIIPHOE IIPOU3BEACHUE BEKTOPOB IIPU PELLICHUN mempasopa, 3a0aHHbIX
3a7ay; KOOPOUHAMAMU CEOUX
B8EPULUH,
NPUMEHSTH ypaBHEHHUE IUIOCKOCTH, (POPMYITy PacCTOSTHUS MEXY = 3adasamv npamyio 6
npocmpancmee;
TOYKaMH, ypaBHEHUE c(hepbl IPU PELICHUH 33]1ay;
—  HAXoO0umv paccmosiHue om
MouKU 00 NAOCKOCIU 6
MIPUMEHATHh BEKTOPBI U METOJ KOOPAUHAT B IIPOCTPAHCTBE IIPHU
cucmeme KOOpOUHam;
peleHny 3a1a4
—  HAxXo0umov paccmosinue
Medicdy
CKpeUBaouwuUMUcs
NPAMBIMU, 3A0AHHBIMU 8
cucmeme KOOpoOuHam
Hcmopus Hmets npencraBieHre 0 BKIAAE BBIAAIOIINXCSI MATEMAaTUKOB B Hocmuowcenue
mamemamuxu Pa3BUTHC HAYKU, pezyavmamog pazoena |l
IIOHUMATb POJIb MAaTEMATUKHU B pa3BuTuu Poccuun
Memoowvl Hcronb30BaTh OCHOBHBIC METOJIBI JI0KA3aTEIbCTBA, TPOBOIUTH Jlocmuoicenue
Mamemamuru JI0Ka3aTeNIbCTBO U BBIIOIHATE ONPOBEPKEHHE; pesynvmamos pazoena ll;
NPUMEHATH OCHOBHBIE METO/bI PELICHNUS MaTEMaTHYECKUX 3a1a4; npumenamos
Mmamemamuyecxkue

Ha OCHOBE MAaTeMaTHUECKUX 3aKOHOMEPHOCTEH B IIPUPOJIE
XapaKTepU30BaTh KPACOTy M COBEPIIEHCTBO OKPYXKAOLIEr0 MUpa
U [IPOU3BENIEHUI UCKYCCTBA;

MIPUMEHATH MPOCTEHIINE IPOrPAMMHBIE CPEICTBA U 3IEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHNH MAaTEMaTHIECKUX
3a1ad;

TI0JTb30BATHCS MIPUKIAHBIMU IPOrPaMMaMHy M IPOrpaMMaMH
CHMBOJIbHBIX BBIYMCIICHUH 111 NCCIIEOBAHNUS MaTEMaTHIECKIX
00BEKTOB

SHAHUA K UCCTe008AHUIO
OKpYAHCarowe2o Mupa
(MoOenuposanue
@usuueckux npoyeccos,
3a0a4u SKOHOMUKU,)

Conep:kanmne yueOHOT0 nmpeamera

Tema 1. IloBTOpeHue Kypca ajaredpbl 1 HavaJ aHanau3a 10 kiacca. (9 yacos)
ApudpmeTrnueckuii KopeHb HaTypaidbHON creneHd. CTeneHb C palUOHAIBHBIM U
NEUCTBUTENBHBIM  TOKazaTeslssMu.  MppalyoHalbHble  YpaBHEHMs] U HEpaBEHCTBA.
ITokazatenbHast (yHKuus, eecBoiicTBa u rpaduk.llokasarenbHble ypaBHEHUs M HEpaBEHCTBA.
Jlorapugm. CaoiictBa norapu¢mos. Jlorapupmuueckas QyHkius, ee rpaduk U CBOICTBA.
Jlorapupmuueckue  ypaBHEHHUS W HepaBeHcCTBa.TpuroHomerpuueckue  (HopMysbl.
Tpuronomerpuieckrue ypaBHEHUS.




Tema 2. Auredfpa u Hayaja MareMaTuyeckoro anagmsa. [amasa VI
Tpuronomerpnueckne pynkuun.(19 yacon)

OOnacte oOmpeneNeHus i MHOXKECTBO 3HAYCHUH TPUTOHOMETPUYECKHX (DYHKIHUI.
YeTHOCTS, HEYETHOCTb, HEPUOAUYHOCTD TPUTOHOMETPUUECKUX (GyHKIMA.
Tpuronomerpuueckue (yHKIMM YHCIOBOTO apryMeHra Y =COSX, y=sinx, y=tgx,
y=CtgX. CpoiictBa u  rpaduku TpuroHoMmeTpudeckux  (ynkuii. O6paTHbIe

TPUTOHOMETpUYECKHUE (DYHKIUU, UX TJIAaBHbIE 3HAUEHUS], CBOWCTBA U IpauKu.

Tema 3. I'eomerpus. I'naBa 1V.BekTops! B npocTpancTse.(9 yacos)

[TonsTue BekTOopa B npoctpaHcTtBe. JlnmHa Bekrtopa. KosuimHeapHble BEKTOPHI.
CoHanpaBiieHHbIE M INPOTUBOIOJIOKHO HallpaBlIeHHblE BEKTOpbl. PaBeHcTBO BekTOopoB. Cymma
BekTopoB.  [IpaBuino TpeyronbHuka. CBOICTBa CllOKE€HHS BeKTOpoB. [IpoTHBOmNOJIOXKHBIE
BEKTOphl. Bbrunranue BekTopoB. CyMMa HECKOJBKHUX BEKTOpOB. IIpaBuiio MHOroyroJibHHKa.
[IpousBeneHne BEKTOpa Ha YHUCIO M €ro CBOMCTBA. YCIOBHE KOJUIMHEAPHOCTH BEKTOPOB.
Kommutanapueie Bektopsl. [lpaBwiio mapamnenenunena. PasnokeHue BekTopa MO TpEM
HEKOMIJIaHAPHBIM BEKTOPaM.

Tema 4. T'eomerpus. '1aBa V. Meroa koopauHaT B npocTpancTBe. [IBukenus. (19
4acoB)

[IpsmoyronpHast cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopAauHAThl — BEKTOpA.
Koopnunatsl paBHbIX BekTopoB. KoopanHaTel CyMMBI W pPa3HOCTH BEKTOPOB, MPOU3BEICHUS
BeKTOpa Ha 4yucio. CBs3b MEXAY KOOpIAMHATAMH BEKTOPA M KOOpAUHATaMU TO4YeK. PopMyIbl 171
BBIYMCIICHUS! KOOPAMHAT CEepeUHbl OTpe3Ka, [UIMHBI BEKTOpa, PACCTOSHUS MEXKAY TOYKaAMHU.
[Ipocreiiiue 3amaun B KOOpAWHATaX.YTosl MexAy BekTopamu. lleprneHAMKyIspHbIE BEKTOPHI.
CkansipHoe NpoU3BEACHUE BEKTOPOB M €ro CBOWCTBA. BbluncieHue yriioB Mexay NpsSIMbIMU U
IJIOCKOCTSIMU. Y paBHEHHUE IIIOCKOCTHU. J[BUXKEHUSI.

Tema 5. Anredpa u Hayana matemaTnudeckoro anajausa. ['masa VIII. IlpousBoanas u
eé reoMeTpuuyecKkmii cMbIcJI. (23 yaca)

[Tonsarue npenena ¢pyakuuu B Touke. HempepeiBHocTh PyHkmmu. duddepeHimpyeMocTsb
¢dbyaknuu. [IponsBoanas ¢yHkiuu B Touke. [IpaBuna muddepeHnnpoBanus: mporu3BOIHAS CYMMBI;
BBIHECEHHE IIOCTOSSHHOTO MHOXHTENs 3a 3HAaK MPOU3BOAHOM; MPOM3BOJHAs TNPOU3BEACHUS;
MPOM3BOJIHASL YAaCTHOTO; IMPOW3BOJHAS clokHOM ¢dyHkiuu. I[IpousBoaHbIE 3IeMEHTapPHBIX
¢dbynakuuii.KacarenpHas k rpaduky dyHkuun. ['eomerpudyeckuii ©u  (U3HYECKHH  CMBICIT
MPOU3BOJHOMN. YpaBHEHHUE KacaTEIbHOM.

Tema 6. Aaredopa m Hayajia MaTemMaTuuyeckoro anaausa. ['maBa IX. IIpumeneHue
NMPOU3BOJIHON K HCCJIeI0BAaHUI0 PYyHKIMA. (22 yaca)

Bo3pacranue u yoObiBanue ¢(yHkiuu. Touku skcrpemyma (MakCHMymMa M MUHHMYMA).
Teopema ®epma. HeoOxomumoe u jgoctaToyHoe ycioBus dKkcTpemyMma. lccrnenoBanue
AJIEMEHTApHBIX (PYHKIMIA Ha TOYKH DJKCTpEMyMa, MPOMEXYTKH BO3pacTaHUs U YObIBaHUA,
HauOoJblllee W HAMMEHbIIEE 3HAYCHHS C IOMOIIBI0 MPOU3BOAHON. [locmpoenue epaghuros
@yHKYUll ¢ nomowvbro npou3eooHvix. Ilpouzeoonas eémopoco nopsoxa. Beinyxkiocmo epaghuxa
@yHKYuu, mouku nepe2uoba.

Tema 7. I'eomerpusi. [naBa V1. Humaap, konyc u map. (16 yacos)

[lonarue umnuugpa. Ilnomans noeepxHoctw uunuuapa. llonstue konyca. Ilmomans
MOBEPXHOCTH KOHyca. Yceu€HHbIH konyc. Cdepa um map. YpaBHeHue cdepsl. Bsaumnuoe
pacrionoxxenue cepsl 1 miockoctu. KacarensHas niaockocTs k chepe. [lnomans chepsl.

Tema 8.Anrefpa m Hauana martemarmdeckoro aHaiausa. I'naBa X. HMurerpan.(16
4acoB)

IlepBooOpa3nas. IlpaBuna HaxoxaeHus mepBooOpasHbIX.HeompeneneHHslii HHTErpal.
IlepBooOpa3ubie sneMeHTapHbIX (yHkuuid. Ilmomanp kpuBoiauHeWHHOW Tpanenuu. dopmyna
Herorona-Jleitonuna.OnpenenenHplii  UHTErpan. Buiyucienue naowjaoeil niockux gueyp u
00veM08 men  paujeHus ¢ NoMowwlo unmezpana.llpumenenue unmezpara K peuleHuro
Quszuueckux 3aoau.lIpocmetiwiue oughgepenyuanvhvie ypasHeHus.

Tema 9. I'eomerpus. I'maBa VII.Oobemb1 Tes1.(17 yacoB)



[Tousitne o0bpéma. CroiictBa 00beMOB Teln. OOBEM MPSIMOYTOJBLHOTO TapaslIeICuIe a.
O0Bém mpsimoit mpu3mbl. O0bEM mmmHApa. O0BEM mupamuasl. O0béM KoHyca. OOBEM mIapa.
OO0BEM mapOBOrO CETMEHTA, IAPOBOTO CJIOS M IIAPOBOTO CEKTOPA.

Tema 10. Aaredpa ®W Hayajga MarTeMaTH4deckoro anaiausa. [I1aBa
XI.Komounaropuka.(7 yacon)

[IpaBuiio nponssenenus. IlepecranoBku, coueranus u pazMenieHus. bunom HerotoHa.

Tema 11.Aaredpa um Hayaja matemMaTuuyeckoro anaamsa. ['maBa Xll.JaemeHTbl
TeOPUM BEePOATHOCTEM. (6 4acoB)

CrnyuaiiHoe, JTIOCTOBEPHOE M HEBO3MOXKHOE COObITHE; cymMMa (0OBEIMHEHHE) COOBITHH,
npou3BeieHue (TepeceueHre) COObITHI, PAaBHOCHIbHBIE COOBITHS, MPOTHUBOIOIOKHBIE COOBITHUS.
Knaccuueckoe ompenenenue BepoATHOCTU. [IpaBUiIO CyMMBI BYX HECOBMECTHMBIX COOBITHI.
HezaBucumble coObITHS. YMHOXEHHE BepoATHOCTeH. OTHOCHTENbHAs YacToTa COOBITHS.
CratucTtuueckas BeposTHOCTh. [IoHsATHE O 3aKOHE OOIBIINX YUCEIL.

Tema 12. Anredpa u Hauyaja Matematudeckoro ananusa. ['naa Xlll. Crarucruka.
(5 yacon)

CnyuvaitHele BenuuuHbl. TaOnuubl pacnpenesneHus 4YacTtoT. JIMCKpeTHble BEIMYUHBI.
[Tonuron u rucrorpamma. ['eHepanbHas COBOKYNHOCTh JIaHHBIX. Pemnpe3eHTaTuBHas BbIOOpKA.
LlenTpanpHbple TEHIEHIMU: MOJA, MeQUaHa M cpeaHee apudmeTrnyeckoe BBIOOPKU JaHHBIX.
Mamemamuueckoe oxcudanue. Mepsl pa3Opoca: pazMax, OTKIIOHEHHE OT CPEIAHETr0, JUCIIEPCHSL.
CpenHee KBaJIpaTUYHOE OTKJIOHEHUE.

Tema 13. UTorosoe nopropenue Kypca mareMatuku.(36 yacon)

[IpsimoyronbsHble  TpeyrosbHukd.[lapannenbHble ¥ CKpeNIMBAIOUIMECS — MpsIMBIE.
[TapannensHOCTh MNPAMBIX W IUIOCKOCTEW. IlepneHauKyIsIpHOCTh MPSIMBIX U TIJIOCKOCTEMH.
Mpuororpanauku. [lnomane ux moBepxHocrei. Lmnmuuanp, konyc u map. O0séMbI Ten. Meron
KOOpPJUHAT B MPOCTPAHCTBE.

Brruucnenust u nmpeodpazobanus. JlerictButenbhpie uncia.Kopenb crenenn N. CteneHb ¢
paloHaJIbHBIM MOKazareiaeM. [IpeoOpa3zoBaHHe CTENEHHBIX, UPPALMOHATIBHBIX BBIPAKEHUU.
Jlorapudpmbpr um wux cBoiicTBa.llpeoOpazoBanne MOKazaTeNbHBIX H  JIOTapUPMUUECKHUX
BbIpakeHuil.CuHyc, KOCHMHYC, TaHTeHC, KoTaHreHc. IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX
BbIpakeHuil.JIuHeliHble U KBaJpaTHbIE ypaBHEHUS U HEpaBeHCTBA. MppalnoHalbHbIE YpPaBHEHUS
u HepaBeHcTBa. PaimonanbHble HepaBeHcTBa. [lokazaTenbHble HepaBeHcTBa. Jlorapupmuyeckue
HepaBeHCTBa. PellieHne HEpPaBeHCTB C MOMOIIBI0 rpadgukoB. TPUrOHOMETPUUECKHE YpaBHEHHS.
HepaBencta, coaepikaiiue nepeMeHHyI0 MoJ 3HaAKOM MOAyId. 3anayu ¢ napamerpom. ['paduku
¢dbynakuumii. CBorictBa GyHKIui.O0macte onpenencHus Gpyakmuu. O0nacTh 3HaYCHUN (DYHKIIUH.
Bo3spacranue (yobiBanue). Dkctpemymbl. Hanbonbiiee (HaumeHnslee) 3HaueHue. [IponsBogHast.
UccnenoBanue ¢QyHkuuu ¢ mnomoisio mpousBogHou. IlepBooOpasnas. Wurerpan.llnomanp
KpUBOJMHEWHON Tpaneuuu.Pemenne koMOuHATOpHBIX 3amad.CiiydailHble COOBITHUST M UX
BEPOSITHOCTH.
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IloBTOpeHue Kypca ajaredpbl M Ha4aJl
MaTeMaTa4yeckoro anajamsa 10 kiacca

[EEN

Crenennas ¢pyHKIUSA. ApupMeTHUECKUN KOPEHb 1 4.09

HAaTypaJIbHOU CTEIICHU.




2 Crenenb ¢ pallUOHATIBHBIM U JICHCTBUTEIIbHBIM 1 1 5.09
MOKa3aTeIsIMHU.
3 [TokazarenpHas Qynkuus. [lokazarenpHbie 1 1 5.09
ypaBHEHHS U HEPAaBEHCTBA.
4 Jlorapudmuueckast pyHkms, ee rpaduk u 1 1 6.09
CBOMCTBA.
S) Jlorapudmuueckie ypaBHEHHS U HEPABEHCTBA. 1 1 7.09
6 CBs3b M@Ky TPUTOHOMETPHUECKUMH (PYHKIUSAMU 1 1 8.09
OJTHOTO yTJIa.
7 Tpuronomerpuueckne GopMyIbI. 1 1 11.09
8 Tpuronomerpuueckre ypaBHEHUS. 1 1 12.09
9 AOMmuHuCmpamuenast 6X00HAs1 KORMPOLbHAS 1 12.09
paboma.
Anzeopa u nauana mamemamuyecxkozo ananuza. | 19 | 18
I'nasa V. Tpuzonomempuueckue ¢pynkyuu
10 | Ananu3 KOHTpPOJIEHOU paboThl. O6IacTh 1 1 13.09
OTIpE/IEICeHUs] 1 MHOKECTBO 3HAUYCHUM
TPUTOHOMETPHUYECKUX (PYHKIIUH.
11 | Haxoxnenue obnacTu onpeesieHus: 1 MHOXKECTBa 1 1 14.09
3HAYEHUIN TPUTOHOMETPUYECKHUX (YHKIIHIA.
12 | Pemenne ynpaxuaeHui o reme «O0macTp 1 1 15.09
OTIpE/IeJICHUs] 1 MHOYKECTBO 3HAUCHUH
TPUTOHOMETPHUYECKUX (PYHKIIUI».
13 | YerHOoCTh, HEYETHOCTH TPUTOHOMETPUIECCKUX 1 1 18.09
GyHKIHH.
14 | TlepuoauIHOCTHh TPUTOHOMETPUIECCKUX (PYHKITHH. 1 1 19.09
15 | Pemenue ynpakHeHU HA YETHOCTh, HEUETHOCT, 1 1 19.09
MEPUONIHOCTh TPUTOHOMETPUICCKHUX (DYHKITHIA.
16 | Caoiicrea dynxupn Y — €OX y ee rpaduk. 1] 1 20.09
17 | CpaBHeHue yucen ¢ moMolIpio rpaduka GyHKIUMA 1 1 21.09
Y =C0OSX )
18 | Ot6op KopHEH ypaBHEHHUN ¢ TOMOIIBIO Tpaduka 1 1 22.09
dynkupn Y = CO0X,
19 | Cpoitcrsa dynkmun Y =SINX i ee rpadux. 25.09
20 | CpaBHeHHE ynCes C MOMOIIBIO rpaduka GyHKIIMH 26.09
y =sinx_
21 | OT6op KOpHEl ypaBHEHHH ¢ TOMOIIbIO Tpaduka 1 1 26.09
(bYHKHHH y=SInXx.
22 | Cpoiictsa pynximn Y = 19Xy es rpaduk. 1 1 27.09
23 | CpaBHeHUE YKceN C MOMOIIBI0 Irpaduka GyHKINUN 1 1 28.09
y=1gx,
24 | OT6op KOpHEH ypaBHEHHUH C MOMOILBIO I'paduka 1 1 29.09
byHKIUN y=1gx,
25 | OOpaTHble TPUTOHOMETpUYECKHEe QYHKINH. 1 1 2.10
26 | Pemenue 3agau no teMe «TpuroHoMerpudeckue 1 1 3.10
G YHKIHI.
27 | O6o0IIeHHe U CUCTeMATHU3aIHs YUeOHOTO 1 1 3.10
MaTepuaia no TemMe « T puroHoMeTpuyecKue
G YHKIIIY.
28 | Kowmponvuas paboma Ne 1 no meme 1 4.10
«Tpueonomempuyecxkue QynKyuuy».
I'eomempus. I'nasa V. 9 9

Bel('l’l’lOpbl 6 npocmpancmee




29 | Ananu3 KOHTpOJIbHOM paboThl. [loHsTHE BEeKTOpa B 1 1 5.10
npocTpancTe. PaBeHCTBO BEKTOPOB.
30 | Cnoxenue u BolunmTanue BekTopoB. Cymma 1 1 6.10
HECKOJIBKHX BEKTOPOB.
31 | YMHOXeHHE BEKTOpA Ha YUCIIO. 1 1 9.10
32 Pewienre 3a1a4 Ha CIOKEHHUE, BBIUYUTAHUE BEKTOPOB, 1 1 10.10
YMHOXEHHE BEKTOpa Ha YUCIIO.
33 KoMIianapHsie BEKTOPEL. 1 1 10.10
34 [TpaBuiio napauiesenure/a. 1 1 11.10
35 PasjiokeHne BEKTOpa 1o TPEM HEKOMILIAHAPHBIM 1 1 12.10
BEKTOpaM.
36 Pemenue 3ana4 o teme «BeKTOpBI B MPOCTPAHCTBEY . 1 1 13.10
37 | 3auét Ne 1 mo Teme «BEKTOPHI B IPOCTPAHCTBEY. 1 1 16.10
TI'eomempus. I'nasa \. 19 | 17
Memoo koopounam 6 npocmpancmeae.
Heuosrcenus.
38 | [IpsamoyroipHas cucTeMa KOOPJAWHAT B 1 1 17.10
MIPOCTPAHCTBE.
39 | KoopauHaThl BEKTOpA. 1 1 17.10
40 KoOopavHaThI CyMMBI U Pa3HOCTH BEKTOPOB, 1 1 18.10
MPOM3BEICHUS BEKTOPA HA YUCIIO.
41 Pemenue 3ama4 no reme «KoopauHatsl BEKTOpa. 1 1 19.10
42 CBs13b MEXIY KOOPJMHATAMH BEKTOPOB H 1 1 20.10
KoopauHaTaMH TOYCK.
43 DopMyITBI IS BRIYUCIICHUS KOOPIUHAT CEPEIMHBI 1 1 23.10
OTpE3Ka, JUIMHBI BEKTOPA, PACCTOSHHSI MEKTY TOUKAMH.
44 [TpocTeitmme 3a1a4n B KOOpAWHATAX. 1 1 24.10
45 O6006menue mo Teme «KoopauHATH TOUKH U 1 1 24.10
KOOPAMHATHI BEKTOPa».
46 | Koumponvhas paboma Ne2 no meme 1 25.10
«Koopounamsl mouku u KOOpOUHamvl 8eKmMopa».
47 AHanMHU3 KOHTPOIBHOHN paboTHL. YTOJ MEXKIY BEKTOPaAMHU. 1 1 26.10
CxaJsipHOE MPOU3BE/ICHHE BEKTOPOB.
48 CkaspHOe MPON3BeIeHNe BEKTOPOB B KOOpAMHATAX. 1 1 27.10
49 Pemenne 3amad mo Teme «CKaasIipHOE IPOU3BEICHUE 1 1
BEKTOPOBY.
50 | BerumcieHue yrioB MeXay MPsSMBIMU U 1 1
MIJIOCKOCTSIMU.
51 | YpaBHEHHE IIIOCKOCTH. 1 1
52 | UentpanbHas cummerpus. OceBas CHMMETPHSL. 1 1
3epKaJibHasi CAMMETPHSL.
53 [Napamensusrit neperoc. [IpeodpasoBanre mogoowms. 1 1
54 |Pemenue 3amau mo Teme «CkajispHoe mpousBenenue | 1 1
BEKTOPOB. JIBIKECHHSIY.
55 | Konmponvnasa paboma Ne3 no meme « CkanapHnoe 1
npouszeedeHue 6eKmopos. J[Udicenus».
56 | 3auet Ne2 mo teme «MeTo KOOpIUHAT B 1 1
MIPOCTPAHCTBEY.
Anzebpa u nauana mamemamuyeckozo ananuza. | 23 | 22
I'naea VI1II.
Ilpou3eoonasn u eé 2eomempuueckuii cMvici
57 | Ananu3 KOHTpoJIbHOU paboThl. [TonsATHE 1 1
MIPOU3BOJHOM.
58 | BrluncieHne MTrHOBEHHOM CKOPOCTH JBHXKEHUS C 1 1

IIOMOIIIBIO HpOI/I3BO,Z[HOI71.




59 | IlpousBoHast TMHEHHON QYHKINH. 1 1
60 | IIpousBoaHas cTeneHHON (QYHKIIUH. 1 1
61 | Beruncnenue npou3BOIHON CTETIEHHON (DYHKIIUH B 1 1
TOYKE.
62 | Pemenne ynpaxuenuii no teme «lIpousBogHas 1 1
CTETIEHHON (YHKITUIY.
63 | [IpousBoaHas cymmbl. BeiHECEHHE TOCTOSTHHOTO 1 1
MHOKHUTEJNS 32 3HAK TPOU3BOIHOM.
64 | [IpousBoaHas nmpousBeneHus. [Ipon3BoaHas 1 1
9aCTHOTO.
65 | [IpousBoHAs CIIOKHOU (QYHKIIHH. 1 1
66 | Pemenwue ympaxxuenwuii mo teme «lIpaBuna 1 1
T hepeHInPOBaHUS.
67 | IlpowsBogHas moxka3aTeabHON (QYHKITUH. 1 1
68 | IlpomnsBoaHas JorapuMudecKor HyHKINH. 1 1
69 | IIpon3BogHBIE TPUTOHOMETPHYECKUX (DYHKIINH. 1 1
70 | Ilpumenenue npasun auddepeHnupoBaHus u 1 1
(GhopMyJ1 TPOU3BOIHBIX K PEIIEHUIO 3a]au.
71 | Pemenue 3a/1a4 ¢ UCIOIb30BAHUEM MPABIIT 1 1
muddepentiupoBanus U GOpMyIT TPOU3BOIHBIX.
72 | T'eoMeTpruyecKHid CMBICI IPOW3BOTHOM. 1 1
73 | Beruncnenne yrimoBoro kodddunmenra 1 1
KacaTeJbHOU K rpaduky QYHKIMH B TaHHOM TOUKE.
74 | YpaBHeHHe KacaTedbHOU K rpaduky GyHKIUU B 1 1
AHHOU TOYKE.
75 | OnpeneneHue Mpou3BOIHOM 10 TpaduKy QyHKIHH, 1 1
KCTIOJIb3YsI TEOMETPUUYECKUIN CMBICT TPOU3BOTHOM.
76 Pemenue 3agau mo reme «IIponsBonHas u ee 1 1
F€OMETPUYECKUN CMBICI».
77 O06o01enre 1 cucTeMaTr3aIys MaTepraa 1mo TeMe 1 1
«IIpon3BoaHas U ee reOMETPUUECKUI CMBICII».
78 | Konmponvnas paboma Ned no meme «llpouzsoonas | 1
U ee 2eoMempudecKull CMblCy.
Anzeopa u nauwana mamemamuueckozo ananuza. | 22 | 20
I'nasa IX.
Ilpumenenue npou3e00HOIl K UCCTIE006AHUIO
dynkyui
79 | AHaimM3 KOHTPOJIBHOH paboThl. Bo3pacTanue u 1 1
yObIBaHHE QYHKIIUU.
80 | HaxoxpaeHue mpoMexyTKOB BO3paCTaHUS U 1 1
yObIBaHUs (YHKLMU IPU TOMOLIHM TPOU3BOIHOM.
81 | [locTpoenue scku3a rpaduka GyHKINUU MO 1 1
IIPOMEXKYTKaM BO3pacTaHMsl U yObIBaHMUSL.
82 | AOmunucmpamusnas koumpoavras paboma 3a 1 1
nozyzooue.
83 | AHanu3 KOHTPOJIbHOW paboThl. Beruucnenue 1 1
CTALlMOHAPHBIX TOYEK C MOMOIBIO IPOU3BOIHOM.
84 | Beruncnenue To4yek SKkcTpeMmyma QyHKIUU C 1 1
ITOMOIIBIO TPOU3BOTHOM.
85 | Pemenue ynpaxxHeHUH 1O TeMe « DKCTPEMYMBI 1 1
GyHKIINY.
86 | MccnenoBaHue CBOWCTB (PyHKIMIA C TTOMOIIBIO 1 1
IIPOU3BOTHOM.
87 | Anroput™m noctpoeHus rpagukoB GyHKIUH C 1 1




IIPUMEHEHHUEM IIPOU3BOTHOM.

88 | [IpumeHeHHE IPOU3BOIHON K MTOCTPOCHHUIO 1 1
rpaduKoB QYHKITHIA.
89 | [IpumeHeHHE MPOU3BOIHOM K TIOCTPOCHUIO 1 1
rpaduKoB QYHKITHIA.
90 | HaubGonplee 1 HaUMEHBIIEE 3HAYCHUS! (PYHKITHH. 1 1
91 Brruncnenue HaubOIbIIEr0 1 HAUMEHBIIIETO 1 1
3HaYeHUsS! QYHKIUH HA TPOMEKYTKE.
92 | Beruncnenue HanOOJIBIIETO M HAUMEHBIIIETO 1 1
3HaYeHUs] QYHKIUH HA TPOMEKYTKE.
93 | Pemenwne 3aqau Ha HAXOKICHUE HAHMOOJBILIETO U 1 1
HAaWMEHBIIETO 3HAYCHUS (DYHKIIHH.
94 | Pemenwne ynpaxHenuid o teme «Hanbomnpmee n 1 1
HaMMEHbIIIee 3HAYCHUST QYHKITUNY.
95 | IIpomu3BoHast BTOPOTO MOpPsiAKA. BEITyKIIOCT 1 1
rpaduka QyHKIUN.
96 | Pemenwue yrmpakHEHHIA HA HAX0XKIEHHE HHTEpBAIOB | 1 1
BBIIYKJIOCTH rpaduka QyHKINH.
97 | Touku meperuda. 1 1
98 Pemenwue 3a1a4 o Teme «IIpumenenne 1 1
MTPOU3BOTHOM K UCCIICTOBAHHIO (DYHKIIHIDY.
99 | O6o6mmenue no Teme «IIpumeHerne npou3BoqHOH K | 1 1
WCCIEAOBAHUIO (PYHKITHIN.
100 | Koumponvnas paboma Ne 5 no meme «Ilpumenenue | 1
NPOU3BOOHOU K UCCIe00B8AHUIO (DYHKYULLY.
TI'eomempus. I'naga V1. 16 | 15
Hununop, konyc u wap
101 | Ananus koHTpoJBHOM padoThl. [lonarue mumuuapa. | 1 1
102 | Tmomaas MOBEPXHOCTH IMIJIMHIIPA. 1 1
103 | Pemenne 3amau nmo teme «llpmmampy. 1 1
104 | TlonsTHe KOHYCA. 1 1
105 | Ilmomaapr MOBEPXHOCTH KOHYCA. 1 1
106 | YceueHHbI KOHYC. 1 1
107 | Pemenue 3ama4 o teme «KoHyc». 1 1
108 | Cdepa u map. YpaBuenue chepsl. 1 1
109 | BzaumHoe pacmosioxeHnue chepbl U IITOCKOCTH. 1 1
KacarenbHast I10CKOCTB K cdepe.
110 | Imomans cdepsl. 1 1
111 | B3aumHoe pacrnosioxeHnue chepbl U MPSIMOI. 1 1
112 | Cdepa, BuricaHHas B HMIHHIPHUYECKYIO 1 1
noBepxHocTh. Cdepa, BrMCaHHAsE B KOHHYECKYIO
MTOBEPXHOCTb.
113 | Cevenust uunuHAPUYECKON MoBepxHOCTU. CeueHus 1 1
KOHHUYECKOM MOBEPXHOCTH.
114 | Pemenue 3ana4 no teme «LlunuHap, KOHYC U 11apy. 1 1
115 | Koumponvnas paboma Nebno meme «L{ununop, 1
KOHYC U WUap».
116 | 3aget Ne3 mo Teme «llunuHap, KOHYC U mIapy. 1 1
Anzebpa u nauana mamemamuyeckozo ananuza. | 16 | 15
I'naga X.
Hnmezpan
117 | Ananu3 KOHTpOJIbHOHM paboThl. IlepBooOpazHasi. 1 1
118 | [lepBooOpa3Has cTeneHHON (HyHKIUH. 1 1
119 | [IpaBuna HaxoXJI€HHs IEPBOOOPA3HBIX. 1 1




120 | YnpaxHeHus Ha MIPUMEHEHHE NPABUI HAXO0XKICHUS 1 1
11epBOOOPA3HBIX.
121 | Ilnomaap KPUBOJIMHEHHOM Tpaeuy U MHTETPAJL. 1 1
122 | Beiuucienue miomaael KpuBOJIMHEWHBIX Tparenui | 1 1
C TIOMOTIIbIO HHTETPAJIOB.
123 | Beruucnenue miomaaeil KpUBOJIMHEHHBIX Tpanenuid | 1 1
C TIOMOTIIBIO HHTETPAJIOB.
124 | BeluuciaeHre HHTErPaIoB. 1 1
125 | Beruucienue miomaaeid ¢ TOMOIIbIO HHTETPAJIOB. 1 1
126 | Beruucienue miomaaei ¢ TOMOIIbIO HHTETPAJIOB. 1 1
127 | [IpumeHeHHe MPOU3BOIHON M UHTETpajIa K 1 1
pemeHno GU3NIECKuX 3a1ad.
128 | [IpumeHeHHE MPOU3BOIHON M UHTETpAjIa K 1 1
penieHuto mudPpepeHnanTbHBIX YPaBHEHUMN.
129 | [IpumeHeHHE MTPOU3BOIHON M UHTETpAjIa K 1 1
PEIICHUIO MPAKTUICCKIX 3a71ad.
130 | Pemenue 3ama4 mo teme «MHTErpamy. 1 1
131 | Ob6o06menne yaeOHOTO MaTepraia 1mo TeMe 1 1
«MHTerpany.
132 | Koumponvuas paboma Ne 7 no meme « Mnmezpany 1
TI'eomempus. I'naga V1. 17 | 16
Obvemvl men
133 | Ananmu3 KOHTPOJBHOH paboTHl. [loHsATHE 00BEMA. 1 1
O0BeM IPSIMOYTOJIBHOTO TTapaJUICTICITUIIC 1A,
134 | Pemenue 3a1a4 Ha 00BEM MPSIMOYTOIBLHOTO 1 1
napajuieJienunesa.
135 | O6wveM npsiMOit TPU3MBI. 1 1
136 | O6wem nmuHIpa. 1 1
137 | Pemenue 3a1a4 Ha 00bEM MPSIMON TPU3MBI 1 1 1
HWIHH]IPA.
138 | BeruucieHue 00bEMOB T C IIOMOILBIO 1 1
OTPEJIeIEHHOT0 UHTErpaa.
139 | O6beM HaKJIIOHHOU TPHU3MBI. 1 1
140 | O6veM nmupaMuIb. 1 1
141 | O6wveM KoHYCa. 1 1
142 | Pemenue 3a1a4 Ha 00bEM HAKJIOHHOW MTPU3MBI, 1 1
MMpaMHJIbl U KOHYCA.
143 | O6wem miapa. 1 1
144 | O6beM mapoBOro CErMeHTa, MIAPOBOTO CIOS U 1 1
IAPOBOTO CEKTOPA.
145 | Pemenue 3a1a4 Ha 00BEM IIIAPOBOTO CETMEHTA, 1 1
IAPOBOTO CIIOSI M IAPOBOTO CEKTOPA.
146 | Ilnomane cdepsl. 1 1
147 | Pemenue 3amad mo reMe «O0OBEMBI TEIY. 1 1
148 | Koumponvnas paboma Ne8 no meme « Ob6vemol 1
meny.
149 | 3ayet No4 mo Teme «OOBEMBI TET. 1 1
Ancebpa u navana mamemamu4ecKo2o aHaIu3a. 7 7
I'naea XI.
Kombounamopuxa
150 | Ananu3 KOHTpPOJBHOH paboThl. [IpaBuio 1 1
MIPOU3BEACHHUS.
151 | [lepecTaHOBKH. 1 1
152 | Pemenue 3a/1a4 Ha IPABIIIO MPOU3BEIACHUS U 1 1




MePECTAaHOBKH.

153 | Pasmemenusi. 1 1
154 | Coueranusi U X CBOMCTBA. 1 1
155 | Pemenue 3aa4 Ha pa3MeIIeHUs U COUETAHMUS. 1 1
156 | bunom HeroToHa 1 1
Anzebpa u navana mamemamu4ecKo2o aHaIu3a. 6 5
I'nasa XI1.
Inemenmul meopuu eposmuocmeil
157 | CoObrTus. KomOuHaAMu COOBITHIA. 1 1
[IpoTrBONOJI0KHOE COOBITHE.
158 | BeposATHOCTH COOBITHSI. 1 1
159 | Cnosxenue BEpOsITHOCTEH. 1 1
160 | He3aBucuMEbIe COOBITHS. Y MHOKCHHE 1 1
BEPOSTHOCTEM.
161 | CraTuctuyeckas BEpOSTHOCTb. 1 1
162 | Koumponvuas paboma Ne 9 no meme 1
«Kombunamopuka u 21emeHmol meopuu
8epOSIMHOCME.
163 Anzedpa u nauana mamemamuyecKo20 anaiu3a. 5 5
I'nasa XIl1.
Cmamucmuka
164 | Anamu3 KOHTPOJBHOU paboThl. CiydaiiHbie 1 1
BEJTUYHHEI.
165 | LleHTpasibHBIC TEHICHITHH. 1 1
166 | Pemenwue 3ama4 Ha pacnpeiesieHue JaHHBIX. 1 1
167 | Mepmni pazbpoca. 1 1
168 | IlpakTtukym no Teme "CratucTtuka'. 1 1
Hmozosoe noemopenue Kypca mamemamuKku 36 | 35
169 | IIpsmoyroJsbHbIE TPEYTOJIBHUKH. 1 1
170 | ITapamienbHbBIC U CKPEIIMBAIOIIHUECS PSMBbIC. 1 1
[TapamienpHOCTh MIIOCKOCTEH.
171 | TlepnieHIUKYISIPHOCTH MPSIMBIX U TJIOCKOCTEH. 1 1
172 | Muororpannuku. [Lomank ux NOBEPXHOCTEH. 1 1
173 | Hwmnnp, koHyc u map. [Tnomanu nx 1 1
MMOBEPXHOCTEM.
174 | O6bemsl TeTI. 1 1
175 | Mertoa KOOpIMHAT B MIPOCTPAHCTBE. 1 1
176 | Beruucnenus u npeoOpa3zoBanusl. JlelicTBUTEIbHBIC 1 1
qrcla.
177 | IlpeoOpa3oBaHue CTENEHHBIX, HPPAIMOHATBLHBIX 1
BBIPAXKCHUM.
178 | IIpeobpa3oBaHue MOKA3aTEIbHBIX BBIPAKECHUH. 1 1
179 | [Ipeo6pazoBaHue orapuMuUIECKUX BHIPAXKECHUH.
180 | [IpeoOpa3oBaHME MOKA3aTENbHBIX U
JOTapU(PMUYECKUX BBIPAKCHHI.
181 | TpuroHoMeTpHUyecKHe BEIPAKEHUS U TOKIECTBA. 1 1
182 | IIpeobpa3oBaHrEe TPUTOHOMETPHUUECKUX 1 1
BBIPAXKCHUI.
183 | JIunelinble M KBaIpaTHbIE ypaBHEHUSI. 1 1
184 | JIuneiiHble M KBaJIpaTHbIE HEPABEHCTBA. 1 1
185 | UppanuonansHble ypaBHEHUS! U HEPABEHCTBA. 1 1
186 | PammoHanbHBIC HEPABEHCTBA. 1 1
187 | Iloka3aTenpHbIC HEPABEHCTBA. 1 1




188 | Jlorapupmudeckue HepaBEHCTBA. 1 1

189 | Pemenue HepaBeHCTB C MOMOIIBIO IPAaUKOB. 1 1

190 | TpuroHoMmerpuyecKre ypaBHEHUSI. 1 1

191 | Aomunucmpamuenas umo2o8as KOHMpPOIbHAS 1 1
paboma.

192 | Ananu3 KOHTPOJIBHOM pabOTHI. 1 1

193 | OT6op KOpHEH MpH pelIeHNH TPUTOHOMETpUYecKnx | 1 1
YpaBHEHUU.

194 | HepaBeHcTBa, coepiKaniue mepeMeHHYIO 0T 1 1
3HAKOM MOJIYJISI.

195 | 3agaum ¢ mapaMeTpom. 1 1

196 | CpoiicTBa QpyHKIHH. 1 1

197 | [IpumeHeHwe CBOWCTB (PYHKIUI NMPH pEIICHUH 1 1
3aj1a4 U HEPABEHCTB.

198 | Obnacth onpeneeHNs] © MHOKECTBO 3HAYCHHIN 1 1
GbyHKIUH.

199 | HccnenoBanue (GyHKITUH C IIOMOTIBIO 1 1
IIPOU3BOTHOM.

200 | HaxoxmeHne HauOOIBIIETO U HANMEHBIIIETO 1 1
3HaueHUs! QYHKIHHU.

201 | [TepBooOpasuas. UuTerpan. [Tnomane 1 1
KPHBOJIMHEWHOM TpaNeIuH.

202 | CiryyaiiHple COOBITHS U MIX BEPOSITHOCTH. 1 1

203 | Pemenne koMOWHATOPHBIX 3a/1a4. 1 1

204 | Utoroserii ypok maTeMaTuku 3a 11 kiacc. 1 1

HUTOI'O 204 | 192 | 12
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