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|. InanupyemMsle pe3yJbTaThl 0CBOECHHS Y4eOHOT0 NpeaMeTa
Pabouass mporpamma mo ydeOHOMY mpeamery «MaTemaTwKa» HampaBlieHA Ha JOCTHKCHHE
CTapIIMMHU IIKOJIbHUKAMH CIICAYIONIUX JIMYHOCTHBIX, METAlpPEIMETHBIX U MPEAMETHBIX
pe3yabTaTOB:
JInyHOCTHBIE pPe3yJIbTAThI:

— opueHTaIus OOydJaroluXCs Ha peall3alHi0 TO3UTHBHBIX JKU3HEHHBIX TEPCIICKTUB,
WHUIMATUBHOCTh, KpPEAaTUBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K JIMYHOCTHOMY
CaMOOIIPEICIICHHIO, CIOCOOHOCTh CTAaBUTH IIEITU U CTPOUTH )KU3HCHHBIE TUIAHBI,

— TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUMXCS K CaMOPAa3BUTHUI0O M CAMOBOCIHTAHHIO B
COOTBETCTBHU C OOINICYETIOBCUCCKUMH IICHHOCTSIMH U UAcaJaMH TPaXKJTaHCKOTO
00IIIeCTBA;

— HpPaBCTBEHHOE CO3HAHWE W TIOBEJCHHE HAa OCHOBE YCBOCHHUS OOIICUYSIIOBEYCCKUX
IIEHHOCTEH, TOJICPAHTHOTO CO3HAHMS U TIOBEJICHUS B MOJUKYIHTYPHOM MHUPE, TOTOBHOCTH
Y CITIOCOOHOCTH BECTH JHMAJIOT C APYTUMHU JTFOJBMH, TOCTUTATh B HEM B3aWMOTIOHUMAHWUS,
HaXOJUTh OOIIHE IEIH U COTPYAHHYATE IS UX JOCTHKCHHUS;

— TPUHATHE  TyMaHUCTUYECKMX  IICHHOCTeH,  OCO3HAHHOE,  YBWKHUTEIbHOEC W
n00poXkeaTeTbHOe OTHOIICHUE K APYrOMY YEJIOBEKY, €ro MHEHUIO, MUPOBO33PEHHIO;

—  pa3BUTHE KOMIICTCHIIUH COTPYIHUIECTBA CO CBEPCTHUKAMHU, JICTHMH MJIQIIIIETO BO3pacTa,
B3pOCIBIMH B 00pa30BaTeIbHOM, OOIIECTBEHHO TOJIE3HOM, YIeOHO-HCCIe0BATEIHCKOMH,
MPOEKTHOM M JIPYTMX BUJAX JACITCILHOCTH.

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS  HAyKH,
3HAYUMOCTH HAyKH, TOTOBHOCTh K HAyJYHO-TEXHHYECKOMY TBOPYECTBY, BIIaJICHUC
JOCTOBEPHON HH(pOpPMANKMEe O TEepeOBBIX JOCTHKCHHSIX H OTKDPBITHSIX MHPOBOW H
OTEUECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUIX 00 ycTpoiicTBe MHpa U
o0111ecTBa;

— TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHWIO, B TOM YHCIIE CaMOOOpa3OBaHHUIO, Ha
MPOTSHKEHUN BCEH )KU3HH; CO3HATENIbHOE OTHOIICHNE K HETIPEPHIBHOMY 00pa30BaHHUIO KaK
YCIIOBHIO YCIICITHON MPOECCHOHATBHON U OOIIIECTBEHHOM IESITEIbHOCTH;

— OCO3HaHHBIN BBIOOp Oymyiiei mpodeccuu Kak myTh U CIOco0 peaan3anu COOCTBEHHBIX
YKU3HEHHBIX TJIaHOB;

— TOTOBHOCTH OOY4YalOIIUXCS K TPYIAOBOM MNpoQecCHOHANIBHON JIesITeNbHOCTH KaK K
BO3MOXHOCTH y4YacTHSl B pEIICHUHM JIMYHBIX, OOIIECTBEHHBIX, TI'OCYJapCTBEHHBIX,
00IIIeHAIIMOHATILHBIX MTPOOJIEM;

— TOTPeOHOCTh TPYAUTHCS, YBAKEHUE K TPYAY U JIIOASIM TPy/a, TPYIOBBIM JOCTHKEHUSAM,
N00pOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOIIEHUE K Pa3HBIM BUAAM TPYAOBOI

JIEATEILHOCTH;

— TOTOBHOCTh K CaMOOOCITY)XMBAaHHWIO, BKJIIOUasi OOyUeHHE W BBITIOJHCHUE JIOMAITHUX
00sA3aHHOCTEH.

—  (usHueckoe, SMOILMOHAIBHO-TICUXO0JIOTHYECKOE, COLMAJIEHOE Onarormosyuue

o6yqa}oumxca B JKHU3HHU O6pa30BaTeHBHOﬁ opraHusanuvm, OIIyHICHUC ACTbMU
0€30I1aCHOCTH U IICUXOJOTHYECKOI0 KOM(I)OpTa, HHq)OpMaHHOHHOﬁ 0e30MacHOCTH.

MertanpeameTHbie pe3yJIbTaThl
PeryisiTuBHbIC YHHBepCaJbHbIe y4eOHbIe 1eiCTBHA
BbinycKHHK HAy4YHTCS:

— CaMOCTOATCIIbHO ONPCACIIATE LCIIHU, 3aJaBaTb IMapaMETpbl U KPUTCPUH, IO KOTOPbBIM
MOKHO OIIPEACIINUTD, UTO LEJIb JOCTUTHYTA,

— OIICHMBATh BO3MOXKHBIE MOCJIEACTBHUS JOCTHKECHHUS IIOCTABJICHHOM 1I€IH B JACATCIIBHOCTH,
COOCTBEHHOU JKH3HHU W >KU3HHU OKpYKaromux HIO,HCﬁ, OCHOBBIBasCh Ha COO6p3.)KCHI/IHX
OTUKH U MOpaJiu,

— CTaBHUTh H (I)OpMyJ'II/IPOBaTB COOCTBEHHBIC 3aaa4u B O6pa3OBaTCHLHOﬁ ACATCIBHOCTHU U
JKU3HCHHBIX CUTYalHAX;



— OLICHUBATh PECYPChHl, B TOM YHCIIE BpPEMsS U IAPYrUe HEMATEpHAIbHBIE PECYPCHI,
HCO6XOI[I/IMBI€ IJIA JOCTHXKCHU A HOCTaBJIECHHON e,
— BLIGI/IpaTB IyTbh JOCTUKCHUA LCIIH, IJIAHUPOBATH PCIICHUC ITOCTABJICHHBIX 3alad,
ONTHUMU3UPYS MATCPUAJIBHBIC 1 HCMATCPUAJTIbHBIC 3aTPAThI;
— Opranu3oBbIBaTh 3()(PEKTUBHBIA MOUCK PECYpPCOB, HEOOXOIUMBIX JJISI JOCTHIKCHHS
MMOCTaBIICHHOM 1IC/IH;
—  COIOCTABJISATh MOJIYYCHHBIN PE3YNIbTAT IEATEILHOCTH C MOCTABIICHHON 3apaHee 1EbIO.
Ilo3naBaTebHBbIE YHUBeEPCAJIbHbIE YUeOHbIE /1eiiCTBUS
BpInyckHUK HAYYHTCS:

— HCKaTh U HaXOJUTh 000OIIEHHBIE CIOCOOBI PEIIEHUs 3a/1a4, B TOM YHUCJIE, OCYIIECTBIISITh
pa3BepHYTHIM MH(POPMAIIMOHHBIN MOUCK M CTaBUTh HA €r0 OCHOBE HOBBIE (yueOHBIC U
M03HAaBaTENIbHbIE) 3a/1a4H;

— KPUTHYECKH OIICHHBaTh M WHTEPIPETUPOBATh HWH(OpPMAIMIO C Pa3HBIX MO3UIINH,
pacrno3HaBaTh U (PUKCHUPOBATH MPOTUBOPEUHNS B UHPOPMAIIMOHHBIX HCTOYHUKAX;

— HCTOJIb30BaTh Pa3IMYHBIE MOJIEITbHO-CXEMAaTUYECKUE CPEACTBA JIsA MPEACTABICHUS
CYIIECTBEHHBIX CBA3€H M OTHOIICHUH, a TaKXe IPOTUBOPEUYUIA, BBISBICHHBIX B
MH(POPMAITMOHHBIX UCTOYHUKAX;

— HaXOJWTh W MPUBOJIUTH KPUTUUECKHE apPTYMEHTHI B OTHOIICHUH JEUCTBUM M CYKJICHUM
JPYTroro; CIOKOWHO W Pa3yMHO OTHOCHUTHCSA K KPUTHUYECKHM 3aMEUaHUSM B OTHOIICHHH
COOCTBEHHOTO CYXICHHS, pacCMaTPUBATh UX KaK PeCypc COOCTBEHHOTO pa3BUTHS,

— BBIXOJHTH 32 PaMKH y4e€OHOTO TpEAMETa W OCYIIECTBIISATH IICJICHANPABICHHBIN TTOUCK
BO3MOJKHOCTEH ISl MIUPOKOTO TIEPEHOCA CPEICTB M CIIOCOOOB JICUCTBUS;

— BBICTpauBaTh HHIMBUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO, YYUTHIBASI OTPAaHUUYCHHUS
CO CTOPOHBI APYTHX YYaCTHUKOB U PECYPCHBIE OIPaHUUYECHNS;

— MEHATh U YAEPKUBATh Pa3HbIE MO3UIUHN B TIO3HABATEIBHOMN AESITEIBHOCTH.

KoMMyHMKaTHBHbIE YHHBEpPCaJIbHbIE y4eOHbIe 1ei CTBUS
BbINyCKHUK HAYYUTCS:

—  OCYUIICCTBIATH JICTIOBYIO KOMMYHHKAIIHIO, KaK CO CBEPCTHHUKAMH, TaK U CO B3POCIBIMU
(kak BHYTpH 0OO0pa3oBaTEeIBbHOW OpraHM3alli¥, TaK M 3a €€ Mpe/einaMu), MOoa0upaTth
MapTHEPOB JUISl JIEIOBOM KOMMYHUKAIIMH HUCXOMAS M3 COOOpaKCHUH pe3yIbTaTUBHOCTH
B3aMMO/ICHCTBUS, & HE JIMYHBIX CUMITATUH;

— TIpU OCYHIECTBIICHHH TPYIIIOBOW pabOThl OBITh KaK PYKOBOJUTENEM, TaK U YICHOM
KOMaH/IbI B pasHbIX pOJIAX (reHepaTop HJeH, KPUTHK, WCIOJHHUTENb, BHICTYMAIOIINN,
IKCIIEPT U T.1.);

— KOOPIWHHPOBATH M BBINOJHATHE Pa0dOTy B YCIOBHUSX PEAIbHOTO, BUPTYaJIbHOTO WU
KOMOMHUPOBAHHOTO B3aMMOJICHCTBUS;

— Ppa3BepHYTO, JOTMYHO W TOYHO H3JIaraTh CBOKO TOYKY 3PCHHUS C HCIOJIb30BAHUEM
aJICKBAaTHBIX (YCTHBIX U MMUCHbMEHHBIX) SI3BIKOBBIX CPE/ICTB;

— pacmno3HaBaTh KOH()IMKTOTEHHBIC CUTYallMM M TPEAOTBpamaTh KOH(IUKTHI 10 HMX
aKTUBHOU (ha3bl, BHICTpAMBATh JIEOBYI0 U 00pa3oBaTeNbHYI0 KOMMYHUKaIINIO, n30eras
JTUYHOCTHBIX OLIEHOYHBIX CYXICHUH.

IIpenmeTHbIe pe3yJbTaThI

IIpenmetnsie pesynbTarsl ocBoeHUss OOII COO Ha yrimyOieHHOM YpOBHE OpUEHTHPOBAHBI
MPEUMYIIECTBEHHO Ha TMOJTOTOBKY K MOCIEAYIOIEeMY NpodecCHOHAIbHOMY 00pa30oBaHMIO,
pa3BUTHE HMHAMBHIYAIBHBIX CHOCOOHOCTEH O0OydarouIuxcst myTeM OoJiee ITyOOKOTO OCBOEHHS
OCHOB HayK, CUCTEMaTHYECKUX 3HaHUN U crOcOoOOB JEWCTBUI, MPUCYIIUX JTaHHOMY y4eOHOMY
IIpEIMETY.



TpebGoBanusi K TPEIMETHBIM pe3ylIbTaTaM OCBOCHHS YTIyOJICHHOTO Kypca MaTeMaTHUKU
BKJIIOYAIOT:

—  c(hOpPMHPOBAHHOCTh TMPEJICTABICHUNA O COLMAIBHBIX, KYJIBTYPHBIX M HCTOPHUYCCKHX
(hakTOpax CTAaHOBICHHSI MATEMAaTUKHA U UHPOPMATUKH;

—  c(hOpMHPOBAHHOCThL OCHOB JIOTHYECKOTO, AQITOPUTMHYECKOTO U MaTeMaTHYECKOTO
MBIIICHHUS;

—  c(hOpMHPOBAHHOCTh YMEHHUI MPUMEHSTH TIOTYYCHHBIC 3HAHUS MMPU PEHICHUH Pa3IMIHBIX
3a/1ay;

—  cOPMHUPOBAHHOCTH TIPEICTABICHUH O MaTEMaTHKE KaK 4YacTH OOIIeYeIOBEUYeCKOU
KYJIbTYpbl, YHHUBEPCAJIbHOM S3BIKE HAYKH, IO3BOJIAIONIEM OIUCHIBATH U HW3Yy4aTh peajbHbIC
MIPOIIECCHI U SBJICHHUS;

— TOHMMaHWE  COIMAIBHOTO,  AKOHOMHYECKOTO,  IMOJUTHYECKOTO,  KYJIbTYpPHOTO,
IOpUIMYECKOTO, TPUPOJHOTO, OSPTOHOMUYECKOTO, MEIUIMHCKOTO U  (PU3HOJIOTHYECKOTO
KOHTEKCTOB MH(POPMAIIMOHHBIX TEXHOJIOTUN; TPUHITHE dTUUECKUX ACTIEKTOB MH(GOPMAIIMOHHBIX
TEXHOJIOTHH;

—  c(OpMHPOBAHHOCTH MPEACTABICHUN 0 HEOOXOAUMOCTH JI0Ka3aTEILCTB TP 0O0CHOBAHUU
MaTeMaTHUYEeCKUX YTBEP)KJACHHMM MW POJM AKCUOMAaTUKH B TPOBEACHUHM JIETYKTUBHBIX
pacCyXIEeHUI;

—  c(OpMHPOBAHHOCTH MOHATUHHOTO arllapaTa Mo OCHOBHBIM pa3JieyiaM Kypca MaTeMaTHKH,
3HAaHUN OCHOBHBIX TeopeM, (HOpPMYIT U YMEHHS WX MPHUMEHSITh; YMEHHS JOKa3bIBaTh TEOPEMBI U
Hax0JIUTh HECTAH/IAPTHBIC CIIOCOOBI PEIICHUS 3a/1a4;

—  cOpMHPOBAHHOCTh YMEHHMM MOJCIUPOBATH peaJbHbIE CHUTYalldH, HCCIEI0BATh
MTOCTPOCHHBIE MOJIENTH, MHTEPIPETUPOBATH TIOJIYUCHHBINA PE3yJIbTaT;

—  c(hOopMHPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHUSIX MaTeMAaTUYECKOTO aHaln3a
U WX CBOWCTBAxX, BJaJICHUE YMEHUEM XapaKTepu3oBaTh MOBeJeHHE (YHKIIMM, MCIOIb30BaHHE
MOJTY4YEHHBIX 3HAHUH JJI1 ONIMCAHUS U aHAJIN3a PEAbHBIX 3aBUCUMOCTE;

— BIJAJICHHE YMEHUSIMH COCTAaBJIEHUS BEPOATHOCTHBIX MOJENEH IO YCIOBHUIO 337a4d U
BBIYMCIICHUS! BEPOSTHOCTU HACTYIUIEHUS COOBITHI, B TOM 4YHCJIE C NpPUMEHEHHEM (QopMyi
KOMOMHATOPUKHU U OCHOBHBIX TEOPEM TEOPUU BEPOSITHOCTEHN; HCCIIEA0BAHNUS CIIydaifHbIX BEJIMYUH
10 UX PacHpeeICHUI0.

Il. Conep:xkanune yueGHOTr0 mpeamera
Marematuka
10 kaace
(6 yacoB B Hexer0, Beero 204 yaca)
1. JeiictBuTeiabnble uncia (11 4, 13 HUX KOHTpPoJIbHast padora Ne 1 — 1 yac).
[lonarue neiictBuTenbHOro uucia. CBOMCTBAa JAEHCTBUTENBHBIX uucel. MHOXeCTBa 4ucenl U
omepanuy HajJ MHOXKECTBaMHU uucel. Memood mamemamuueckou unoykyuu. PopMynbl yucia
MepPecTaHOBOK, COYETaHM, pa3MelieHuil. Permenne komMOWHATOpHBIX 3amad. JlokKa3aTelbCTBO
HepaBeHCTB. HepaBeHCTBO 0 cpeiHeM aprU(PMETHUECKOM U CPEAHEM T€OMETPUIECKOM ABYX YHCET.
JenumocTs nenbix uncen. Jlenenue ¢ ocratkoM. CpaBHeHus. Pelienne 3a1a4 ¢ Hea04ncIeHHbIMU
HEU3BECTHBIMU.
2. PanmoHajbHbIe ypaBHeHHMs M HepaBeHcTBa (20 4, M3 HUX KOHTPOJILHAsA padora Ne 1-1
4yac).
PanvonanbHble BbIpakeHHUs. MHOTOWIEHBl OT HECKOJIbKUX HEPEMEHHBIX, CUMMETPUYECKUE
MHOTOWIeHbl. Dopmyna OuHomMa HploTOHa, cBOHCTBA OMHOMUHANBHBIX KO3()(PUIIMEHTOB,
TpeyronbHukK [Tackans. @opmysnbl COKpAILIEHHOTO YMHOKEHHUS JIs1 CTAPIIUX CTENEHEH.
MHorounessl OT OAHOM NEPEMEHHOW. [[enMMOCTh MHOrO4IEHOB. JleneHue MHOTOWIEHOB C
ocTtaTkoM. ParmoHanapbHble KOPHH MHOTOWIECHOB C HelbiMUu Kodhdunuentamu. Cxema Ioprepa.
Teopema be3y. Uncno kopHeii MHOTousIeHa. Pelienre 1epix anreOpandeckux ypaBHEHU.
PanvonanbHble ypaBHEHHMSI M HEPABEHCTBA, CHCTEMbl palMOHAIBHBIX HEPABEHCTB C OJIHOM
IIEPEMEHHOM.
3. Baenenue B crepeomerpuio (34)



OCHOBHBIE TIOHATHUSI CTEPEOMETPHH (TOYKA, MPsIMast, TUIOCKOCTh, MPOCTPaHCTBO). [loHsTHE 00

aKCMOMAaTHYECKOM CIoco0e MOCTPOCHHUSI TEOMETPHUH.

4. TlapanjieJbHOCTh NPSIMBIX U MJI0cKOcTel (16 4, U3 HUX KOHTPOJILHBIE padoThl Ne 2,3 —
2 yaca)

[TapannenpsHOCTh OPSAMBIX, OPSIMOM W IUIOCKOCTH. B3aMMHOE pacloJioKEHHUE NpPSIMbIX B

MPOCTPAHCTBE. YTroJa MexIy AByms nOpsMbIMH. [lapamnenbHocTh Imockocted. Terpasap u

napajuiesenumne.

[TapannensHoe npoekTupoBaHue. OpToroHaibHOE MpoeKkTUpoBaHue. Ilnomans opToroHanbHOU

MPOEKIMM MHOTOYyrojibHuKa. M3o00paxeHue mpocTpaHCTBEHHbIX (uryp. lLlentpanbHoe

IIPOEKTUPOBAHHUE.

5. Kopenb crenenu N (14 4, 13 HUX KOHTPoJIbHas padora Ne 4— 1 yac)

IMousTre QyHKIMH, ee 00JaCTH ONpPEIEIICHIs 1 MHOKECTBa 3HaueHuit. DyHknus y = X", rae N

N, ee cBoiictBa u rpaduk. I[lonstue kopHs cremeHn N>1 W ero CBOICTBA, MOHSITHE

apuMETUYECKOTO KOPHS.

6. CreneHb MOJIOKHTEILHOr0 Yynciaa (14 yacoB, U3 HUX KOHTPOJIbHAs padoTa Ne 5 — 1 yac)

[lonaTtue cTenmeHuW ¢ palMOHAIBHBIM IIOKa3aTeNeM, CBOWCTBA CTENEHU C PAIMOHATBLHBIM

nokasaresneMm. [lonsaTue o npenene nocnenoBaTenbHOCTH. CylllecTBOBaHUE TIPe/iesia MOHOTOHHOM

Y OTpaHUYEHHOM MOCIEN0BaTEIbHOCTH. TeopeMsl 0 mipeaenax nocienoarenbHocten. [lepexon k

mnpenenaM B HepaBeHCTBax. JlMHa OKPYKHOCTM U IUIOIIAAh Kpyra Kak Ipeaessl

nocieaoBarenbHOCTeN. Psapl, 6ecKOHEUHast TeOMEeTpUYecKas Iporpeccus u ee cymma. Yucro e.

[Tonatue cremeHu ¢ neHCTBUTENBHBIM moka3areneM. [lokazaTenpHas (yHKIUS, €€ CBOWCTBA H

rpaduk.

7. TlepneHANKYJSIPHOCTH NPSIMOii M TJI0ckocTH (18 4, U3 HUX KOHTpoOJILHasI paboTa Ne 6 —
1 gac)

[TepieHAMKYASAPHOCTh MIOCKOCTEW, MPU3HAKU U CBOMCTBA. llepneHIMKyIIpHOCTH MPSAMOU H

IUIOCKOCTH. JIByrpaHHBIA YrOJI, JUHEWHBIM Yros JByrpaHHoro yria. llepnenaukynsp u

HAKJIOHHBIE. YTOJ MEXKy NPSIMOU U IIOCKOCTBIO.

PaccTosiHust OT TOUKHM 10 MIIOCKOCTH. PaccTostHuEe OT MPpSAMOM 10 MIIOCKOCTH. PaccTosinue mexay

MapajuieIbHbIMU IJIOCKOCTIMU. PaccTosiHuE MEX Ay CKPEIIMBAIOIIMMUCS ITPSIMBIMHU.

8. Jlorapudmsi (8 yuacos).

Jlorapudm uymcna. OcHoBHOe norapudmuueckoe ToxaecTBo. Jlorapudm mnpousBeneHus,

YaCcTHOT'O, CTEINEHH, MepeX0] K HOBOMY OCHOBaHHIO. JleCATHUHBIN U HaTypaIbHBIA JorapudMsl.

[IpeoGpa3oBanue BbIpaKe€HUH, coaep KaluX JorapudMal.

Jlorapudmuueckast GyHKITUS, €€ CBONCTBA U TpaduK.

9. Ilpocreiimue noka3zarejbHbIe U JJorapupMuyecKkue ypaBHeHUs H HEPABEHCTBA MeTO/IbI
ux peuteHus (12 yacoB, U3 HUX KOHTPOJIbHasA padoTaNe 7/ — 1 yac).

[TokazarenbHbie U TorapupMUUECKUe YpaBHEHUS U HEPABEHCTBA, U METOIbI UX PEIICHUS.

10. MuororpanHuku (144, u3 HUX KOHTPOJIbHAs padoTa Ne 8 — 1 yac)

Bepmmnbl, pebpa, rpaHu MHOrorpanHuka. Passeptka. Muocoepanmnvie yenvi. Boinykiibie

MHororpanHuku. Teopema Ditnepa.

[Ipu3ma, ee ocHOBaHuUA, OOKOBBIE pedpa, BbICOTA, OOKOBas MOBEPXHOCTh. IpsiMast U HaKIOHHAs

npusMa. [IpaBunsHas npusma. [lapamnenenunen. Kyo.

[Mupamuna, ee ocHoBaHue, OOKOBbIE pebOpa, BBHICOTA, OOKOBas MOBEPXHOCTh. TpeyrosbHas

nupamuja. [lpaBunbpHas nupamuga. YceueHHas nupaMu/a.

Cummerpun B KyOe, B mapajuiefienunene, B npusMe U nupamuze. [lowamue o cummempuu 8

npocmpancmee (YeHmpaivhas, ocesas, 3epkanbHas). IIpuMepbl CUMMETPHIl B OKpY)KaroIleM

MHpE.

Ceuenus MHororpanHuka. [loctpoenue ceuenuii.

[IpencraBieHre O NPaBUIBHBIX MHOTOTpAaHHUKAX (TETpad’ap, KyO, OKTadap, AOJCKadJp H

HKOCAdIP).

11. Cunyc u KocuHyc yrJja u yuciaa (8 yacos).



[lonstue yrna m ero mepol. Panguannas mepa yria. OnpeneneHue cuHyca M KOCHHYyca yria u

yucia. OCHOBHOE TPUIOHOMETPUYECKOE TOXAECTBO JJIsi CHUHyca M KocuHyca. IloHsTus

apKCHHYCa, apKKOCHHYCA.

12. TaHTeHC ¥ KOTAHI€HC YIJIa K YKcJia (6 YacoB M3 HUX KOHTPOJIbHBbIE padora Ne 9 — 1 yac).

Omnpenenenne TaHreHca M KoTaHreHca yria. OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA IS

TaHreHca U KoTaHreHca. [loHsATHe apKTaHreHca U apKKOTaHIeHca.

13. ®opmyJnbl caoxenus (11 yacos).

CuHyc, KOCUHYC M TAHI'€HC CyMMBbI M pa3HOCTHU JBYX apryMeHTOB. @opMyibl puBeaeHus. Cunyc

U KOCHHYC JJBOMHOIO aprymeHTa. @opmynvl nonogunnoz2o apeymenma. [lpeoOpasoBaHne cyMMmbl

TPUTOHOMETPHUYECKMX (YHKIMHA B TPOU3BEICHHE W NPOU3BEIACHUS B CyMMY. Bwipaswcenue

MPUSOHOMEMPUYECKUX QYHKYULL depe3 MmaHeeHC NoaosunHoz2o apeymenma. IIpeoOpasoBanune

TPUTOHOMETPUUYECKUX BBIPAKECHHIM.

14. Tpuronomerpuyeckue GyHKIMU YMCcI0BOro aprymenTa (10 yacoB, 13 HUX KOHTPOJIbHas
padora Ne 10 — 1 gac).

Tpuronomerpruueckue GyHKINU, UX CBOICTBA U TpadUKU, IEPUOIUYHOCTh, OCHOBHOW NEPUO.

15. TpuronomeTpuyeckue ypaBHeHHsi U HepaBeHcTBa (13 uyacoB, W3 HHX KOHTPOJBLHAas
padoraNe 11 — 1 yac).

Pemrenne mpocredmmx TPUTOHOMETPUYECKUX YpPAaBHEHUH. TPUrOHOMETPHYECKHE YpaBHEHUS,

CBOJMINMECS K  NPOCTEHIIMM  3aME€HOW  Heu3BecTHOro.  [IpuMeHeHne  OCHOBHBIX

TPUTOHOMETPUYECKUX (GOopMylN Ui perieHust ypaBHeHUil. OnHOpoaHble ypaBHeHMs. Peuwienue

mpuconomempuyeckux Hepaeecms. HepaBeHCTBa, cBoOJfIIMECS K TPOCTEUIIMM 3aMEHOMN

HEeHM3BECTHOTO. BBeZieHHe BCIIOMOTaTelIbHOTO yIiia. 3aMeHa HeU3BeCTHOro [=SinX + COSX.

16. IoBTOpeHUe Kypca reomerpuu (8 1)

17. BepositHoCTb coObITHI. YacTOTa. yC10BHASI BEPOSATHOCTH (8 4acoB).

TabanuHoe u rpaduyueckoe NpecTaBiIeHNUE JaHHBIX. Yucno6vle xapakmepucmuku psioos OaHHUbLX.

[Toouep&nuplii 1 OTHOBPEMEHHBIN BEIOOP HECKOJIBKUX JIEMEHTOB U3 KOHEYHOTO MHOKECTBA.

DneMeHTapHble M CJIOXHBIE cOoObITUA. PaccMoTpeHue ciaydaeB M BEPOSITHOCTH CYMMBI

HECOBMECTHBIX  COOBITUH, BEPOATHOCTb  IMPOTHUBOIOJOXKHOTO  CcOObITHS. [loHamue o

Hesasucumocmu codbvimui. Beposmnocms u cmamucmuyeckas uyacmoma HACMYNIEHUS

coovimusl.

18. IToBTOpEeHHE Kypca ajredpbl H MaTeMaTuueckoro anaau3sa 3a 10 kiacc (10 yacos, U3 Hux
KOHTpoJIbHasi pa6oTa Ne 12— 2 yaca).

Marematuka
11 kamace
(6 yacoB B Hexe10, Bcero204 yaca)

1. ®ynkuun u ux rpaduxku (20 yacos u3 Hux 1 yac KoHTpPoIbHasA padoTaNel)
Oynkuuu. OO6nacTh ompeseneHuss U MHOXKeCTBO 3HadeHuil. ['padux ¢ynkuuu. Iloctpoenue
rpadukoB (QyHKIMH, 3aIlaHHBIX Pa3IUYHBIMU criocobamu. CBoicTBa PYHKUUNA: MOHOTOHHOCTb,
YETHOCTh M HEUYETHOCTh, MEPUOJAUYHOCTh, OTPAHUYCHHOCTh. [IpOMEXYTKH BO3pacTaHus U
yObIBaHMS, HAaNOOJIbIIIEE U HAUMEHbIIIEe 3HAYEHUS, TOUKH IKCTpeMyMa (JIOKAIbHOTO MaKCUMyMa
u muanmyma. ['paduueckas unrepnperanus. [Ipumepsl QyHKIIMOHATBEHBIX 3aBUCUMOCTEN B
peaNbHBIX Mpolieccax U SBICHUSIX.

[IpeoOpazoBanusi TpaduKOB: MapaUIETbHBIM TEPEHOC, CHUMMETPUS OTHOCHTEIBHO OCel
KOOPAMHAT U CUMMETPHUSI OTHOCUTEIBHO Havajla KOOPAUHAT, CHMMETPHUSI OTHOCUTENBHO HPSIMOM

y=xX , pacmsdicenue u cocamue 8001b 0cell KOOpOuHam.

[TonsiTue o HenpeprIBHOCTU (PyHKIMU. OCHOBHBIE TEOPEMBI O HENPEPHIBHBIX (DYHKIMSX.
Ilonsamue o npedene ¢pynxyuu 6 mouke. Ilogeoenue Gynxyuil Ha beckoHeuHocmuy. AcumMnmomei.
Bepmuxkanvhvle u copusonmanvhvle acumnmomsl gpaguros. 1 paguxu opooHo-1uHetinblx
GyuKyu.

Cnoxnast ¢yHkuusa (komno3uuusi ¢yHkuuii). B3aumbao oOpatable ¢yHkiun. OoOnacth
ompeneneHuss M o0yacTb 3HaueHUil oOparHoil ¢pyHkuuu. I'padux obpaTHOll HyHKUIMU.



Haxoxnenue ¢ynkuuu, obpatHoil naHHoi. Obpammuvie mpucoHoMempudeckue QYHKYuu, ux
ceoticmea u epaguxu.
2. BekTtopsi (6 4)
Bexktopel. Moy BekTopa. PaBeHcTBO BekTOpOB. Cll0KEHHE BEKTOPOB U YMHOXKEHHE BEKTOPA
Ha uwucino. Koopaunatel Bekropa. Kommnanapuele BekTopel. Pasnoxenue 1o Tpem
HEKOMILJIaHAPHBIM BEKTOPAM.
3. Metoa koopauHat B npocrpancrse (15 u)
JlexapTOBBI KOOPAMHATHI B pocTpaHCTBE. POpMyJia pacCTOSTHUS MEXKIY ABYMS TOUKaMHU.
VYpaBuenus chepsl u niockocmu. DPopmyna paccmosHus Om mouku 00 NIOCKOCMU.
VYron mexay Bekropamu. CkansipHoe npou3BeeHre BeKTopoB. KosumHeapHbie BEKTOPBI.
Pa3noxxeHue BekTopa 1o JByM HEKOJUIMHEAPHBIM BEKTOPAM
KonTtpossHbie padoTa Ne 2
4. Tlpou3BoaHasi u ee mpuMeHeHue (27 4yacoB, U3 HHUX 2 4Yaca KOHTPOJbHbIE
padoTbINe3.4).
[Tonsite o mpousBoAHON (yHKIMH, (QU3NYECKUH W T€OMETPUYECKHHM CMBICT MPOU3BOIAHOM.
VYpaBHeHHE KacaTenbHOHN K rpaguky GyHkuuu. [Ipou3BoaHbIE CyMMBI, Pa3HOCTH, IPOU3BEIECHUS
n yacTHOro. [Ipou3Bo/HBIE OCHOBHBIX JJIEMEHTApHbIX (QYHKUMH. [Ipouzeoouvie cnodxcHou u
oopamnoti gynxyut. Btopas mnpoumsBogHas. [IpumeHeHHWe NPOM3BOTHON K WCCIIEIOBAHUIO
¢GbyHKIMM 1 ocTpoeHuto rpapukoB. Vcnosib30BaHne MPOU3BOAHBIX MPU PELIEHUH YPaBHEHUH U
HEpaBEHCTB, NPHU PEUICHUH TEKCTOBBIX, (PU3MUECKUX U TEOMETPUUYECKHX 3a7ay, HaXOXKICHUU
HauOOJBIINX U HAUMEHBIINX 3HAYCHHH.
[Ipumeps! HcoNb30BaHMS IPOU3BOIHOM ISl HAXOXKICHHS HAMTYYILIEro pelIeHHs] B PUKIaIHBIX
3amavyax. HaxoxaeHune ckopocTu Ajs mpolecca, 3aaHHoro ¢opmyinoi unu rpadpukom. Bropas
MPOU3BOIHAS U €€ (PU3UUECKUN CMBICTI.
5. Tesa 1 NOBePXHOCTH BpamieHusi — 16 u
Hunmuaap u konyc. YcedeHHbI koHyc. OCHOBaHUE, BBICOTA, 00KOBAast TOBEPXHOCTh, 00pa3yroIas,
pa3BepTka. OceBble CEUEHUS U CEUECHUS MapauieNIbHble OCHOBAHUIO.
ap u cdepa, ux ceuenus. dwunc, sunepdoona, napabonra Kax cevenus konyca. Kacamenvnas
niockocms K cepe. Cghepa, enucannas 6 mnozocpannux. Cghepa, onucamnas o0KoJO
MHO202PAHHUKA.
Hunuaapuyeckue 1 KOHUYECKHE MOBEPXHOCTH
KonTtpoabnas padora Ne 5
6. IlepBooOpa3nasi u mHTerpaa (13 yacoB u3 Hux lyac KOHTpoOJIbHaAsE padoTa
Ne6).
[Tnomane kpuBoJMHEWHOU Tpanenuu. [lonsaTre 00 onpeneneHHoMm uHTErpanie. [lepBooOpasHasi.
[TepBooOpa3ubie snemeHTapHbIX (pyHKIUA. [IpaBuna Beluucienus: nepBoodOpasHbix. Popmyna
Herorona-Jleli6numa. [Ipumepsl npuMeHeHus! UHTETpaia B (pu3nKe U reOMETPHH.
7. O0beMbl TeJ U IUIOIIAAN UX moBepxHocTei (17 1)
[Tonsitre 06 06beMe Tena. OmuouieHue 06vemMo8 NOOOOHbIX Mell.
@opmynbl 00beMa Kyba, IPSIMOYTOJIBHOTO Mapajuieenurena, TpusMbl, HUIHHIPA. DopMyIbl
o0bvema nupamMubl 1 Konyca. @opMyIibl MI01a1 MOBEPXHOCTEH HWIMH]IPA U KOHyca. DopMyIibl
o0beMa I1apa u mwionaau cepsl.
KonTtpoabHas pabota Ne7,
8. YpaBuenus u HepaBeHncTBa (57 yacoB, 3 HUX 3 Yaca KOHTPOJIbHbIE PAGOTHI
Ne8,9,10,).
MHorousessl OT JBYX MEpeMEHHBbIX. MHozcounenbl Om  HeCKONbKUX  NepemMeHMbIX,
cummempuieckue
OcCHOBHBIE TPHEMBI PELICHUS CHCTEM YypaBHEHMH: MOJACTAaHOBKA, ajlreOpandeckoe CIIOKEHHeE,
BBE/ICHUE HOBBIX IIEPEMEHHBIX. PaBHOCHIBHOCTh YpaBHEHM, HEPABEHCTB, CUCTEM. . PemieHue
UppaLMOHAIIBHBIX HepaseHcme. PelleHne CcHCTeM ypaBHEHHH C  JIByMS HEWU3BECTHBIMU
MIPOCTENIINX TUMOB. Perienne cucTeM HEpaBEHCTB C OAHOM EPEMEHHOM.




JlokaszarenbcTBa HepaBeHCTB. HepaBeHCTBO 0 cpeaHeM apu(METHUECKOM U CpelHeM
reOMETPUYECKOM ABYX Uucell. [lepexoo Kk npedenam 6 HepaseHCmeax.
Hcnonp3oBaHne CBOWCTB U rpaguKoB (PyHKIMN MIPpU pEelICHNH YpaBHEHHH U HEPaBEHCTB. MeTo
MHTEpBAIOB. M300pakeHne Ha KOOPJMHATHOW IUIOCKOCTH MHOXXECTBA PEIICHHH ypaBHEHUH H
HEPABEHCTB C JIBYMs IIEPEMEHHBIMU U UX CUCTEM.
[IpuMeHeHne MaTeMaTHYEeCKUX METOJOB JUIsl PELICHUS COIEPKATENBHBIX 3a/1ad U3 PA3JIMYHBIX
oOnacTeil HayKu W MpakTUKU. HTepIpeTanys pe3ynbraTa, yueT peabHbIX OTpaHHYCHHH.
9. KommuekcHble yncia (8 yacon).
KomnuekcHeie uncna. ['eomerpudeckas MHTEpHpeTalns KOMIUIEKCHBIX YHCell. JelcTBUTENbHAsS
U MHHMMas 4acTb, MOJAYJb M AapryMEHT KOMIUIEKCHOTO 4ucia. AnredOpandeckas U
TPUTOHOMETpHUYECKasi (POPMBI 3aHUCH KOMIUIEKCHBIX 4YHCeNl. Apu(MeTHYeCKHe NeHCTBUS Hal
KOMIUJIEKCHBIMH YMCIIaMU B pa3HbIX (opmax 3anucu. KoMIIEKCHO CONpspKEHHBIE 4YHCTa.
Bo3zseoenue 6 namypanvnyto cmenens (popmyna Myaspa). Ocnosnas meopema aneeopoi.
10. IToBTOpeHune Kypca ajredpbl 1 MaTeMaTHYeCKOI0 aHAJIW3a, reomeTpun (25
YacoB M3 HUX 2 yaca UTOroBasi KOHTpoJbHas padora Nell u 10 yacoB pe3eps
HA NPOOHUKMN).



I11. TeMaTn4yeckoe NJIAHMPOBaHNUE C YKAa3aHMEM KOJIHYECTBA YaCOB HA OCBOCHHUE KAMKI0H TeMbl.

Ha3Banue Tembl KoJsmn4yecTBo 4yacoB
11 kaace

1 OYHKIUH U UX TpaQuKH 9
2 [Ipenen GpyHkMM U HEMPEPHIBHOCTH 5
3 Ob6parnbie HyHKIUN 6
4 BekTopsl B IpocTpaHCcTBE 6
5 Meto KOOpAMHAT B IPOCTPAHCTBE 15
6 [IpounsBoHas 11
7 [TpumeHeHue MPON3BOTHOM 16
8 Hunusap, koHyc, map 16
9 [lepBooGpa3Hast u UHTErpa 13
10 OO6bembI TEN 17
11 PaBHOCWIBHOCTE ypaBHEHMI 1 HEPABEHCTB 4
12 YpaBHEHUS-CIIEICTBUSA 8
13 PaBHOCHJIBHOCTBH YpaBHEHUI U HEPABEHCTB CHCTEMaM 13
14 PaBHOCHIIBHOCTB ypaBHEHMI HA MHOYKECTBAX 7
15 PaBHocuibHOCTE HEPaBCHCTB HA MHOJXECTBAX 7
16 Meroa npomMexyTKOB /i1l ypaBHEHHI U HEPABEHCTB 5
17 I/IcnonwolaaHne CBOWCTB (YHKIMA TP PEIICHUHU 5

YpaBHEHUH 1 HEPaBEHCTB
18 CucreMsl ypaBHeHI/Iﬁ C HECKOJILKMMHU HEU3BECTHLIMHU 8
19 [ToBTOpEeHUE 23
20 Peseps (Ha nmpoBeneHne MPOOHBIX PK3aMEHAITMOHHBIX 10

pabor)

Htoro 204
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