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PABOYAS ITIPOI'PAMMA
no MATEMATUKE,

10-11 kaacenl



INOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma npoduiabHoro kypca «MaremaTtuka» ans 10-11 kmacca cocraBieHa
Ha OCHOBE CJIEAYIOIMX HOPMATUBHO — ITPABOBBIX TOKYMEHTOB:

*@enepanbHblit 3akoH «O06 ob6pazoBanuu B Poccuiickoit deneparm» (o1 29.12. 2012 r. Ne 273-
®3);

[Ipuxkaz Munobpuayku Poccum ot 31.03.2014 1. Ne 253 «OO6 yTtBepknenun ¢henepajibHOTo
nepeyHsl y4eOHUKOB, PEKOMEHIYEeMBIX K HCIIONB30BAHUIO TPH pPEANn3alid  MMEIOIINX
TOCY/JIapCTBCHHYIO ~ aKKPEIMTAIMI0  00pa30BaTeJbHBIX MNPOTPaMM  HA4YalbHOTO  OOILEro,
OCHOBHOTO 00IIET0, CpeTHEro 001Iero 00pa3oBaHus »;

¢ mpukaza MunoopHayku «O0 yrBepxacHuu @I'OC cpennero oomero oopa3oBaHus»;

[Ipukaz Muno6pazoBanust Poccun ot 09.03.2004 r. Ne 1312 «O6 yTBepxkaennn dhenepaibHOTo
0a3uCHOr0 y4eOHOTO MIaHa ¥ MPUMEPHBIX yUeOHBIX TIIAHOB 7Sl 00pa30BaTENbHBIX YUPEIKICHHIMA
Poccutiickoii @eneparuu, peaqu3yomux IporpaMMbl 001IeT0 00pa3oBaHUs»;

*ABTOpCKas mpumepHast mporpamma A. I'. MopakoBuda (npoduibHbI ypoBeHs). (Anrebpa u
Hayaya Marematudeckoro aHanmsa. 10-11 kmaccer./ aBT.- coct. MI.U. 3yb6apeBa, A.I'. MopakoBud

I[Iporpammsl 001e00pa3oBaTenbHbIX yupexaeHuil. ['eomerpus. 10-11 xmaccer / coct. T.A.
bypmucrtposa M.;

B cootBercTBUM ¢ mpunaTtoi Konneniuend pa3BUTHS MaTEMaTHYECKOTO O0Opa3oBaHUs B
Poccwuiickoii ®Deneparun, mareMaTHdeckoe 0oOpa3oBaHHE pellaeT, B YaCTHOCTH, CJCIYIOIIHE
KITIOUEBBIC 3a]1aUH:

—(TPEIOCTABIATh  KaKIOMY  OOydYaromiemMycsi  BO3MOXHOCTh  JOCTIDKEHHUS  YPOBHS
MaTeMaTHYECKUX 3HAHUI, HEOOXOIMMOTO JIJIs NajbHEeHIIeH YCIeITHON KU3HU B OOIIECTBEY;

—«o0becrieunBaTh HEOOXOJMMOE CTpaHE YHCIO BBIMTYCKHHKOB, MaTeMaTHUYecKas IOJrOTOBKa
KOTOPBIX JIOCTATOYHA JUIsI HPOJOJDKEHUsT 0Opa3oBaHMS B PA3IUYHBIX HANpABICHUSX M IS
NPAaKTHYECKOM  JICSATENbHOCTH, BKJIOYas TIPENoJaBaHWEe MaTeMaTHKH, MAaTeMaTHUCCKHe
UccleIoBaHus, paboTy B cepe HHPOPMALMOHHBIX TEXHOJIOTUH U JIp.»;

—«B OCHOBHOM O0O0IIeM U cpeaHeM o0IeM oO0pa30BaHUM HEOOXOAMMO MPEAYCMOTPETh
MOATOTOBKY OOYYAIOIIMXCS B COOTBETCTBHMU C MX 3alpocaMy K YPOBHIO TOJTOTOBKH B cdepe
MaTeMaTHYeCKOTO 00pa30BaHMUs.

COOTBETCTBEHHO, BBIICIISIOTCS TP HANpPABJICHHS TPeOOBAHUI K pe3ysIbTaTaM MaTeMaTHYeCKOro
o0Opa3oBaHuUs:

1) mpakTHKO-OpUEHTUPOBAHHOE MaTeMaTH4eckoe o0pa3oBaHue (MaTeMaTHKa JJIs )KU3HH);
2) MaTeMaTHKa I UCTIOJIh30BaHMs B Ipodecchn;

3) TBOpuEeCKOE HalpaBJ€HHE, Ha KOTOPOE HalleJeHbl T€ OOyyarolluecs, KOTOpbIE IUIAaHUPYIOT
3aHUMATbCs TBOPUECKOW M HCCIIEAOBATENbCKOW paboToi B 00JacTH MaTeMaTHKH, (U3UKH,
SKOHOMHUKH U JPYTUX 00IaACTAX.

Kypcbr marematuku uist 10-11xmaccoB ckinaapiBaeTcs U3 CIAEAYIOLUX COAEPKATEIbHBIX
KOMITOHEHTOB: aireOpbl, MAaTeMaTHUYECKOIO aHalIu3a, KOMOMHATOPUKU U TEOPUH BEPOSTHOCTEH,
T€OMETPUHU.



B xozne ocBoeHus colepkaHus Kypca ydaluecs Mojry4aloT BO3MOKHOCTB!

-pa3BUTh TIPEACTABICHUS O UYHUCIE W POJIM BBIYUCIECHUH B YEIOBEYECKOW IPAKTHKE;
c(hOopMHUPOBATH MPAKTUYECKNE HABBIKU BBIITOJHEHUS YCTHBIX, MUCbMEHHbBIX, HHCTPYMEHTAJIbHbIX
BBIUUCIICHUH, Pa3BUTh BEIYUCIUTEIbHYIO KYJIbTYPY;

-OBJIIETh  CUMBOJMYECKUM  SI3BIKOM  anreOpbl, BbIpaboTaTh  (popMabHO-ONEPaTUBHBIC
anreOpandyeckue YMEHHS M Hay4YUThCSl NPUMEHSITh HMX K PEHICHHI0 MaTEeMaTUYECKUX U
HEeMaTeMaTUYeCKUX 3a/1ay;

-U3yYUTh CBOWCTBA M TpaQUKU DIEMEHTAPHBIX (YHKIMH, HAy4UThCS HCIOJIb30BATh
GbyHKIIMOHANBHO-TpaUYeCKUe TPEACTaBICHUS JUIS ONHCAaHMS M aHaiu3a  peajbHBIX
3aBHCHUMOCTEH;

-pa3BUTh MPOCTPAHCTBEHHBIE MPEACTABICHUS U U300pa3UTEIbHbIE YMEHUSI, OCBOUTH OCHOBHBIE
(hakTBhl 1 METO/Ibl TUTAHUMETPHUH, TIO3HAKOMHUTHCS C MPOCTEHIIUMH TTPOCTPAHCTBEHHBIMHU TEJIAMH
U UX CBOMCTBAMU;

-[IOJly4YUTh TPEJACTABICHUS O CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pPEATbHOM MHpPE U O
pPa3IMYHBIX CHOCO0aX WX H3y4eHHs, 00 OCOOEHHOCTSX BBIBOJIOB M IPOTHO30B, HOCSIIHMX
BEpPOSITHOCTHBIN XapakTep;

-pa3BUTh JIOTHYECKOE MBIIUIEHHE M pedYb — YMEHHUS JIOTUYECKH OOOCHOBBIBATH CYXKIICHUS,
IIPOBOAMTH  HECIIOKHBIE CHCTEMAaTH3allu¥, [PUBOJAWUTH TPUMEpPbl W  KOHTPIPUMEDSI,
MCIIOJIb30BATh Pa3IMYHBIC SI3IKH MAaTEeMAaTUKH (CIIOBECHBIN, CUMBOJINYECKHH, rpaduuecKuii) uist
WUTIOCTpALMK, UHTEPIIPETALINN, apTYMEHTAUU U I0Ka3aTeNIbCTBA;

Pa3z[en TCOMCTPHUH IMO3BOJIUT C(bOpMHpOBaTL MMpEACTaBJICHUA 00 HN3YYaCMbIX IIOHATUAX U
METOJax Kak BaKHEHUIIINX CpCACTBAX MATEMATUYCCKOT'O MOJCINPOBAaHUA PCAJIbHBIX ITPOUECCOB U
SIBJICHUM. pacno3dHaBaTb Ha YCPTC)KaAX H MOACIIAX IPOCTPAHCTBCHHBIC (I)OpMLI; COOTHOCHUTDB
TPEXMCPHBIC O0BEKTHI C UX OIIMCaHHuAMU, I/I306pa)K€HI/I$[MI/I; OIIMChIBAaTh  B3aMMHOC
PACIIOJIOKCHHUC TIPAMBIX U IUIOCKOCTEM B MMPOCTPAHCTBE, APTYMCHTHUPOBATH CBOU CYKIACHUS 00
OTOM PpacCIoJIOKCHUHU, aHAJIU3UPOBATL B HpOCTGI\/JIHII/IX ClIydadx B3aMMHOC PACIIOJOKCHHUC
00BEKTOB B MMPOCTPAHCTBE U I/I306pa)KaTL ux; I/I306pa)KaTL OCHOBHBIC MHOT'OI'PAHHUKH;
BBIIIOJHATE YCPTCKU 110 3aJJaHHBIM YCJIOBUSAM; CTPOUTH CCUCHUA Ky6a, MMpU3MbI TMUpaMUIbI,
KpyTJbIX TCJI; pCHIaThb INIAHUMCETPUUYCCKUC H CTCPCOMCTPHYCCKUC 3aJa4d Ha HAXOKICHUC
rCOMCTPHUYCCKUX  BCIIMYUH (]:[J'II/IH, YTJ0B, HJ'IOHIZlI[GfI); HCIIOJIB30BAaTh IIPU PCIICHHUU
CTCPCOMCTPUYUCCKUX 3adad IUIaHUMETPHUYICCKUC (l)aKTBI H MCTOABI, BCKTOPHYIO anre6py,
MMPOBOAWTD AOKA3aTCJIbHBIC PACCYKACHUA B XO04€ PCUICHUA 3aaaY.

JlanHas nporpamma paccunTaHa Ha 402 yyeOHBIX 4acoB Ha JiBa roja oOydenus (204 yacoB amus
nu3zydenus B 10 kiacce u3 pacuéra 6 yacoB B Hezlento (4 yaca anredpa, 2 yaca reoMeTpus);

198 yacoB mis uzydenus B 11 knacce u3 pacuéra 6 yacoB B Henemo (4 yaca anrebpa, 2 yaca
reoMeTpus));

Jns oOyueHus anreOpe W HadanaM Marematudeckoro anamuza B 10 — 11 knaccax BbIOpaHa
conepxkarenbHas iuHuS A.l'. Mopakosuya.

st o0yuenus reomerpuu B 10-11 knaccax BblOpaHa conepxkarenbHas uHus JI.C.AtanacsHa

C nenbto noarotoBku k EI'D mpenycMoTpeHbl yackl Juisl IPOBEIEHUS AUarHOCTUYECKUX padoT,
CTapTOBOT'O KOHTPOJIs, TPOOHOTO IK3aMEHa.



JIn4HOCTHBIE, MeTanpeAMeTHbIE U NIPeIMeTHbIe Pe3yJbTAThl 0CBOEHUS Y4eOHOI 0
npeamera «MartemaTuka

10-11 kaaccnl

JIMYHOCTHBIE Pe3yJIbTAThI:

-OpuUCHTaluA O6yanOH_II/IXCSI Ha pCain3allui0 TO3UTUBHBIX JKHU3HCHHBIX TCPCIICKTUB,
WHUIOUATUBHOCTD, KpC€aTUBHOCTD, TOTOBHOCTH n CIIOCOOHOCTD K JJUYHOCTHOMY
CaMOOIIPCACIICHULO, CIIOCOOHOCTD CTABUTH eI U CTPOUTD KU3HCHHBIC IIJIAHBI,

-TOTOBHOCTb M CIIOCOOHOCTH 06yqa}011114xc;1 K CaMOpa3BUTUIO HU CAMOBOCIIMTAHUIO B
COOTBETCTBHUHU C O6HI€‘-I€J'IOB€‘I€CKI/IMI/I OECHHOCTAMU U UJCATIaMU I'paKIAaHCKOI0 O6HI€CTB3;

-HPaBCTBCHHOC CO3HAHUC MW IMOBCACHUC HAa OCHOBC YCBOCHHA O6H.I€‘-I€JIOBC‘-I€CKI/IX HCHHOCTCﬁ,
TOJICPAHTHOTI'O CO3HAaHHA W IMOBCACHUS B IMOJUKYJIBTYPHOM MHPE, TOTOBHOCTH H CIIOCOOHOCTH
BECTU AUaJIOr C APYIrUMH JIIOAbMU, JOCTUT'AaTh B HCM B3aMMOIIOHUMAaHUA, HAXOAUTh 061_1_[I/Ie Ocin
" COTPYAHHUYATH JJIA UX JOCTUIKCHUA,

-IIPUHATHUEC TYMAaHUCTUYCCKUX HGHHOCTGI\/'I, OCO3HAHHOC, YBAXXHUTCIBHOC U )106p0)KCJ'IaT€J'IBHO€
OTHOLICHUC K APYTrOMY YCIIOBCKY, €0 MHCHHUIO, MUPOBO33PCHUILO,

-pa3BUTHE KOMIIETEHIIMI COTPYAHMYECTBA CO CBEPCTHHKAMH, JI€TbMHU MIIQJIIETO BO3pacTa,
B3pOCIBIMH B 00pa30oBaTeNbHOM, OOIIECTBEHHO TIOJE3HOW, Y4eOHO-HCCIEeN0BATEILCKOM,
MPOEKTHOM U IPYruX BUAaX AESITEIbHOCTH.

-MHUPOBO33pDEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Da3BUTHsI HAayKH, 3HAYMMOCTH
HayKHd, TOTOBHOCTb K HAay4YHO-TEXHHYECKOMY TBOPUYECTBY, BJIaJICHUE JOCTOBEPHOU
nHpopMaluen 0 NEepeOBbIX JOCTHXKEHUAX U OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON HayKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HaHUSAX 00 yCTpoiicTBEe MUpa 1 OOIIECTBA;

-TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOO0Opa30BaHUIO, Ha MIPOTHKCHUH
BCel JKM3HHW; CO3HATEIbHOE OTHOIICHHWE K HENPEepPhIBHOMY OOpa30BaHUIO KaK YCJIOBHIO
yCIenHo nmpodecCHOHATBHOM W 00IIECTBEHHOM IeATeTbHOCTH;

-OCO3HAHHBIA BBIOOp Oyayimiel mpodeccuu Kak MyThb W CHOCOO pealu3aiii COOCTBEHHBIX
KU3HEHHBIX TUIAHOB;

-TOTOBHOCTH O0YYArOIIUXCS K TPYIOBOH MPOPECCHOHATHLHOMN JACITEBHOCTH KaK K BO3MOKHOCTH
ydyactusa B PpPCHICHUH JIMYHBIX, OGH.[CCTBGHHBIX, TOCYHapCTBCHHBIX, O6H_ICH3.LII/IOHEUIBHBIX
mpo0Jem;

-MOTPEOHOCTh TPYIAUTHCS, YBaXEHHE K TPyAy M JIIOJIIM TpyZAa, TPYIOBBIM JOCTHKEHMSIM,
JI0OpOCOBECTHOE, OTBETCTBEHHOE M TBOPUECKOE OTHOIIEHHE K pa3HbIM BHUAAM TPYJOBOM
NEeSATENBHOCTH;

-I'OTOBHOCTH K CaMOOGCHy)KI/IBaHI/IIO, BKJIO4Yasa 06y‘-I€HI/I€ nu BBITIOJIHCHHUC JOMalIHUX
00s13aHHOCTEN.

-pu3nuecKoe, 3MOIUOHATHHO-TICUXOJIOTHYECKOE, COIMAIbHOE OJaronoydyue oOy4aroluxcsi B
KHU3HU 00pa30BaTeNbHOM OpraHU3aliy, ONIYIICHHE IeThbMHU O€30MaCHOCTH U TICHXOJIOTUYECKOTO
koM(popTa, THPOPMAIIMOHHOM 0€301acHOCTH.

MeTtanpeameTrHbie pe3yabTaThl OCBOCHMSA OCHOBHOM o0pa3oBaTe/IbHOM
NMPOrpaMMbl MpeACTaABJIEHbI TPeMS IPYNINaMHU YHUBePCAJbHBIX Y4eOHbIX aeiictBuii (YY/):

Pery.]]ﬂTl/IBHble YHUBEPCAJIBHBLIC y‘-leﬁHl)Ie JeHCTBUSA

BbInyCKHUK HAY4YHTCS:



-CaMOCTOSITEJIbHO ONpPENENATh 1IeJIM, 3a7aBaTh MapaMeTpbl U KPUTEPUH, MO KOTOPHIM MOXHO
OTIPEICNTh, YTO IIEJIb IOCTUTHYTA;

-OLIEHUBAaTh BO3MOXKHBIE TIOCJTEACTBUS JOCTH)KEHHS IOCTABICHHOW €M B JI€ATENBHOCTH,
COOCTBEHHOMW KHU3HHU M KHU3HH OKPYXKAIOIUX JIFOAEH, OCHOBBIBASICh Ha COOOPaKEHUSIX ITHKH U
MOpaH;

-cTaBUTh W (opMyIHpoBaTH COOCTBEHHBIE 3aJaud B OOpa30BATEIBHOW JEATEIBHOCTH H
JKA3HEHHBIX CUTYyallUsX;

-OLIEHUBATh PECYpPChI, B TOM YHCJIE BpEMs U JIpyrue HeMaTepHallbHble pecypchl, HEOOXOUMbIE
JUISL TOCTUKCHUS ITOCTABICHHOW LIEIIH;

-BI)I6I/IpaTB IIyTb JOCTHIXKCHUA LCJIN, TNIAHUPOBATH PECIICHUE IMOCTABJICHHBIX 3a/lad, OIITUMU3UPYA
MaTCpHAJIbHBIC 1 HEMATCPUAJIBHBIC 3aTPAThI;

-OpraHu3oBbIBaTh  I(PGEKTUBHBIM TOUCK PEcypcoB, HEOOXOAMMBIX JJS  JOCTH)KCHUS
IIOCTaBJICHHOM IICIIH;

-COIIOCTABIIATH MTOJIYYEHHBIN pe3ysIbTaT ACSITEIBHOCTU ¢ IIOCTABICHHON 3apaHee LEIbIO.
Ilo3naBaTe/IbHBbIEC YHHBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA
BbInyCKHUK HAYYUTCH:

-MCKaThb U HaXOAWUTh OOOOIIEHHbIE CHOCOOBI pelleHUs 3ajad, B TOM YHCIE, OCYLIECTBIISTH
pa3BepHyThI MH(GOPMAIMOHHBII TMOUCK W CTaBUTh HAa €ro OCHOBE HOBBIE (y4ueOHBIE U
MI03HAaBaTEINIbHBIE) 3a/]1a4H;

-KpPUTHYECKU OIICHWBATh M MHTEPIPETUPOBATH MH(OPMAIHIO C PAa3HBIX MO3UIHMHA, pacIO3HABATh
U (UKCUPOBATH NPOTUBOPEYHS B UHPOPMALMOHHBIX HCTOUHHUKAX;

-MCIIOJIb30BaTh ~ Pa3jW4HbIE  MOJIEIBbHO-CXEMAaTUYECKHE CPEACTBA I IPEICTaBIICHUS
CYLIECTBEHHBIX CBSI3¢M W  OTHOIICHWM, a TakXke [MPOTUBOPEYUM, BBIABICHHBIX B
MH(OPMaLMOHHBIX HCTOYHUKAX;

-HaXOJIUThb W TPUBOJUTH KPUTUYECKUE APryMEHTHl B OTHOLUEHUM JEHCTBUM M CYXKICHHUU
Ipyroro; CIHOKOMHO M Pa3yMHO OTHOCHUTBCS K KPUTHMYECKMM 3aMEUYaHUSAM B OTHOIICHUH
COOCTBEHHOTO CYX/ICHUS, pACCMAaTPUBATh X KaK PeCypc COOCTBEHHOTO pa3BUTHS;

-BBIXOJIUTh 32 PAMKH Y4YEOHOTO TMpEeIMeTa W OCYIICCTBIISTH IICJICHANPABICHHBINH TTOMCK
BO3MOXKHOCTEH JIJIsl IIMPOKOTO TIEPEHOCA CPEJICTB U CIIOCOOOB JICHCTBHS;

-BBICTpANBaTh MHIUBUAYAIBHYIO 00pa30BaTENbHYIO TPACKTOPHIO, YUHUTHIBAas OTPAHUYEHUS CO
CTOPOHBI IPYTMX yYaCTHUKOB M PECYpPCHBIE OTPAHUYECHHUS;

-MEHSTb U yJIepP’)KUBATh Pa3Hble MO3UIMH B [I03HABATEIbHON JESTEIbHOCTH.
KoMMyHuKaTHBHBIE YHHBepcaabHble y4eOHbIe AeiicTBUS
BbInycKHUK HAy4YnTCS:

-OCYIICCTBIIATH JCJOBYI0 KOMMYHHUKAIIMIO, KaK CO CBEPCTHHUKAMH, TaK U CO B3POCIBIMH (Kak
BHYTpU 00Opa30BaTeIbHOW OpraHM3AIMK, TaK M 3a ee MpeJesiaMu), MoJA0UpaTh MapTHEPOB IS
JIEIIOBOM KOMMYHHKAITUU HUCXOMS M3 COOOpaKeHUH Pe3yJbTaTHBHOCTH B3aMMOJICHCTBHS, a HE
JIMYHBIX CUMIIATHUH;

-TIPH OCYILECTBIICHUH TPYIIOBOM pabOThl OBITh KAK PYKOBOJIUTEIEM, TaK U YWIEHOM KOMaH/bI B
Pa3HBIX possIX (TeHepaTop UaeH, KPUTUK, UCTIOJHUTENb, BRICTYAIOMINN, SKCIEPT U T.1.);



-KOOpJMHUPOBAaTh M  BBIIOMHATH paboTy B

KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

YCIOBUAX  pPCAJIbHOIO, BHPTYaJIbHOTO H

-Pa3sBCPHYTO, JIOTUYHO M TOYHO H3JIaraTb CBOIO TOYKY 3pPCHHUA C MCIOJIB30BAHUCM aCKBATHBIX
(YCTHLIX n HI/ICLMeHHLIX) SI3BIKOBBIX CPCICTB,

-pacro3HaBaTh KOH(JIMKTOTEHHBIE CHUTYyallMd W TMPEAOTBpAIaTh KOH(IMKTHI IO UX aKTHBHOM
¢da3pl, BBICTpaWBaTh JETOBYID M OOpa30BaTEIbHYI) KOMMYHHUKAIMIO, H30eras JTUYHOCTHBIX
OIICHOYHBIX CYXICHUM.

2. 3. lIpeameTtHble pe3yabTathbl. [IpodpuabHbINi ypoBeHD

B coorBerctBun ¢ ®I'OC COO, npenmetnsie pesynbrarhl ocBoeHus OOIl Ha npoduinbHOM
YpOBHE MpeACTaBICHbl IByMsl rpynnamu: «BbIMyCKHUK HaydyuTcsi — MPO(UIbHBIA YPOBEHbY,
«BBIYCKHUK TOJIYYUT BO3MOXXHOCTh HAyYUThCS — MPOQUIbHBINA ypoBeHbY». Kak 1 B OCHOBHOM
obmiem o00pa3oBaHUM, Tpylna pe3ylbTaToB « BBIMYCKHUK HaY4YHTCS MPEACTaBIsSET CoO0M
pe3yabTaThl, JOCTHKEHHE KOTOPbIX OOECIeYMBAETCS YYHTEJIeM B OTHOLICHHH BCEX
oOyuaroluxcs, BBIOPABIIMX JAaHHBIM ypoBeHb 00ydeHus. ['pynma pe3ynbTaToB « BpImyCKHHK
NOJYYUT BO3MOXKHOCTHh HAYYUTBLCS» 00C€CIICUMBACTCS YYHMTEIEM B OTHOIICHHH YacTH
HanboJiee MOTHBHPOBAHHBIX M CIIOCOOHBIX OOyYaroUmuXcs, BBIOpABIIMX JaHHBIA YPOBEHB
oOyuyenus. Ilpu KoHTposie KadecTBa 0Opa3oBaHHUs TpyIna 3aJaHHil, OPHEHTUPOBAHHBIX Ha
OLIGHKY JOCTHKECHHUSI TUIAaHUPYEMBIX Pe3yJIbTaTOB U3 0Ji0ka «BIMYCKHHUK MOTYYUT BO3MOKHOCTD
HAYYHUTHCS», MOXKET BKJIIOUATHCSI B MaTepUaibl O0J0Ka «BBIMyCKHUK HAy4YHUTCS». DTO MO3BOJIUT
MPEIOCTaBUTh BO3MOXKHOCTh OOYYarOIIUMCS IMPOJEMOHCTPUPOBATh OBJIAJICHHE KaueCTBEHHO
WHBIM ypOBHEM JIOCTWKCHHH U BBIBIATH JWHAMHUKY pOCTa YHMCICHHOCTH Haumboiee
MOJITOTOBJICHHBIX 00YYarOIIUXCsl.

Ilpeomemnvie pezynromamol pazoena «BolnycKHUK ROYUUM 603MONHCHOCHIL HAYYUMBCA) HE
BBIHOCATCSI HA UTOTOBYIO aTTECTAIMIO, HO MTPH 3TOM BO3MOXHOCTh UX JOCTHUKECHHUSI IOJKHA OBbITh
MIPEIOCTaBIIEHA KaX10My 00ydaromemycsl.

IIpenmernbie pe3yabTaThl. MaTemMaTuka: ajrefpa U Ha4aja MaTeMAaTHYeCKOr0 aHAJIN3a,
reoMeTpus

HﬂaﬂnpyeMue pPe3yJbTaThl

Buvinycknuk noayuum
Paszpnen BbinyCKHUK Hay4YuTCH
603MOIHCHOCHb HAYYUUMBCA
JIEMEHTBI - CcBOOOJHO  ONEpPUPOBATH  MOHATHUAMHU: | - OIIepUpPOBATH MOHATHEM
TeopuHu KOHEYHOE MHOXECTBO, IEMEHT MHOXECTBA, | ONPEAEICHUS, OCHOBHBIMU BHJaMU
MHOKECTB M | IIOJAMHOECTBO, IepeceyeHne, OObEeIUHEHUE | ONpeAEIeHUH, OCHOBHBIMHM BHJAMU
MaTeMaTHu- U pa3HOCTb MHOXECTB, YUCJIOBBIE MHOJKECTBA | TEOPEM;
YyecKou Ha  KOOpDJIMHATHOM  MpPSIMOM,  OTPE3OK,
- IOHMMAaTb CyTb KOCBEHHOI'O
JIOTHKH UHTEpPBAJI, TIOJIYUHTEPBAJ, IPOMEKYTOK C
. . JI0OKa3aTeIbCTBA;
BBIKOJIOTON TOYKOH, rpaguydeckoe
IIPEACTABIICHUNE MHOXECTB Ha KOOPAWHATHOM | - OIEpUPOBATH MTOHATHSIMU

IJIOCKOCTH;

CUCTHOI'O 1 HECCUECTHOT'O MHOXKECTBA,

-3aJlaBaTb MHOXECTBa TICPCUUCICHUCEM H | - NPUMCHATh MCTO[,
XapaKTEPUCTUUYECKUM CBOMCTBOM; MaTEeMaTHYeCKONH HHIYKIUH IS
[IPOBEICHUS paccyXJIeHUI u

- OIEpUpOBaTh IOHATHUSAMHU: YTBEP)KIECHUE,
OTpULIAHUE  YTBEP)KJIEHUs, HUCTUHHBIE W
JIO’KHBIE YTBEP)KICHUS, NIPUYNHA, CIEACTBHE,
YacTHBIM Clay4aid OOIIero yTBEpXKICHHMS,
KOHTPIIPUMED;

A0Ka3aTCjibCTB MW TIpHU PCUHICHHUU
3aJga4.

B nosceonesnou orcuzsnu u  npu
U3yHeHuu opyaux npeomemos.




-IpOBEPATH
MHOKECTBY;

MPUHAAJIC)KHOCTD JJICMCHTAa

-HaXOJIUTh TMepeceyeHrue U Oo0beInHEeHUE
MHOXECTB, B TOM YHCII€ MPEICTABICHHBIX
rpaguveckd Ha YHCIOBOM TMIpSAMON W Ha
KOOPAMHATHOW IUIOCKOCTH;

-IIPOBOJIUTH  JI0KA3aTENIbHBIE  PACCYKICHUS
Ji1st 0OOOCHOBAHUSI UICTUHHOCTH YTBEPKICHUH.

B nosceonesnou ocusHu u npu  uzyueHuu
opyaux npeomemos:

-MCIOJb30BaTh YHCIOBBIE MHOKECTBA HA
KOOPJMHATHOU IPSMOM M HA KOOPAMHATHOM
IUDIOCKOCTH  JUIsl ~ ONMCAaHUSA  PEAIbHBIX
MPOLIECCOB U SIBJICHUI;

-IIPOBOJIUTHL OOKA3aTCIbHBLIC PACCYIKICHHA B

-HCIIOJIb30BAaTh TEOPETHUKO-
MHOXECTBEHHBI  SI3bIK U S3BIK
JIOTUKHW [JIA ONHCaHusA PEaJIbHBIX
IIPOLIECCOB W SIBJICHUW, IIpHU
pelleHny 3ajad Jpyrux Y4yeOHbIX
IIPEAMETOB

CUTyalludXxX HOBCCHHCBHOI;'I KH3HU, npu
peLIeHNH 3a1a4d U3 APYTUX NpPeIMETOB.

Yuciaa U |- CcBOOOJHO ONEpUpoBaTh  MOHATHIMHU: | - CBOOOJHO ONIEpHUPOBATH
BbIPpa’KeHHsl | HaTypaJlbHOE 4HCII0, MHO’KECTBO | UMCJIOBBIMM  MHOXECTBAMHM  IIPH
HaTYypaJIbHbIX  YHCEN,  1EJ0€  YHUCIO, | pelIeHUH 3a/1ay;

MHOXECTBO II€JIBIX YHCEJ, OOBIKHOBEHHAs

- INOHUMAThb HNPHUYHUHBI U OCHOBHBLIC
IpoOb, necsaTHYHas Jpo0b, CMEIIaHHOE

UAEN  PACUIMPEHHMs  YHUCIOBBIX
YKCIJIO0, PAlMOHAIBHOE YHCIO, MHOXKECTBO

MHOKECTB;
paloOHaNbHBIX  YMCEJ, UppalOHAIbHOE

YHCJIO, KOPCHb CTCIICHU 1N, HeﬁCTBHTeHBHOC
YHCJI0, MHOXCCTBO I[GI\/'ICTBI/ITGJ'IBHI)IX YHuCCJI,
reoMCTpHUICCKaa HUHTCPpIIPpETALNA
HaTypaJbHBIX, OCIIbIX, panuoOHAJIbHBIX,
HeﬁCTBHTeHLHBIX YHUCCII,

- TIOHUMAaTh W OOBSICHATH PA3HHIY MEXKIY
HO3UIIMOHHOW W HEIO3UIIMOHHON CHUCTEMaMU
3aITMCH YHCEJT;

- TEepeBOJUTHh 4YHCIa U3 OJHOH CHCTEMBI
3aluCcH (CUCTEMBbI CUHCIIEHUS) B IPYTYIO;

- JOKa3bIBaTb W HCIIOJb30BaThb IIPU3HAKHU
ACIIMMOCTH CYMMBI U TPOU3SBCACHHA TIpU
BBITIOJJTHEHUH BEIYHCIICHUN B PEIICHUHA 3aa4,

- BBIIOJHATH OKPYIJICHUC pPAalMOHAJIBHBIX H

UppalMOHATIBHBIX ~ 4YHMCed C  3aJaHHOMN
TOYHOCTBIO;
- CpaBHMBaThb JICCTBUTENIbHBICE  YHUCIA

pPa3HBIMHU CIIOCO0aMH;

- YIOPSA0YUBATh YMCIIa, 3alMCAaHHBIE B BUJIC
OOBIKHOBEHHOW W AECATUYHOU IpoOH, yucla,
3aIMCaHHbBIC c HCIOJIb30BaHUEM
apu(MeTnyeckoro  KBaJIpaTHOTO  KOPHS,

- BJIaACTb OCHOBHBIMHU ITOHATHAMU
TCOpHUU ACITIUMOCTH IIPU PCUICHUN
CTAaHAAPTHBIX 3a1a4

- UMeThb 0a30BEIC NpeaACTaBJICHUA O
MHOXECTBEC KOMIIJICKCHBIX YHUCECII,

- CBOOOJTHO BBITIOJTHSTh
TOXKJIECTBEHHbIE  MPEOOpPa30BaHUSA
TPUTOHOMETPUUYECKHX,
JOTapuPMHUECKUX, CTETICHHBIX
BBIPAKCHUIA;

- Biagetb ¢opMmynoi OuWHOMA
HreroToHa;

-IPUMEHATh TPU PELICHUH 3a1ad
TEOpeEMY 0 JMHEWUHOM
npeacrasienn HOJI;

- MPHUMEHSTh TMPU PEUICHUH 3a/1ad
Kuraiickyio Teopemy 00 ocTaTkax;

- IPUMEHATH INpPU PEIICHUU 3a1ady
Manyro teopemy depma;

- YMCTH BBIINIOJIHATH 3allMCh YUCJIa B




KOpHEH cTeneHu O0ombIe 2;

- Haxomute HOJl wum HOK pasHeiMu
croco0aMy M UCHOJIb30BATh UX MPH PEILICHUN
3a1ay;

- BBINIOJIHATH BBIYUCICHHUS M IPeoOpa3oBaHUs
BBIPQ)XXECHUM, COJEpKAIIUX JEHCTBUTEIbHBIE
4YluClla, B TOM YHCJIE KOPHM HATypPaJIbHBIX
CTEIICHEH;

- BBINIOJIHATH CTaHAAPTHBIE TOXIECTBEHHBIC
npeoOpazoBaHus TPUTOHOMETPUUYECKHUX,
norapupMuIECKuX, CTENIEHHBIX,
UPpALMOHATILHBIX BBIPAKECHUH.

B noeceonesnotl oicusHu u npu  uzyueHuu
Opy2ux npeomemoas:

- BBIIOJHATH U OOBACHATH CpaBHEHUE
pe3ybTaTOB BBIYMCICHHM IPHU PpELIECHUU

MpakTHYECKUX  3a7ady, B TOM  YHCIE
NPUOIVOKEHHBIX — BBIYMCICHHUN, UCTIOIB3YS
pasHbIe CIIOCOOBI CPaBHEHHIA;

- 3amuChIBaTh, CpPaBHHUBATh, OKPYIJATH
YHCIIOBBIC JIaHHBIE PpEATbHBIX BEIMYUH C

HCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MCPCHUS,

- COCTaBIIAITh M  OIICHUBATh  pa3HBIMU
crocob0aMy  YHCJIOBBIE  BBIPAKEHUS  IPHU
pEelIeHUN TMPAaKTHUYECKUX 3aJad M 3aJad M3
JIPYTUX y4eOHBIX MIPEIMETOB.

HOSHHHOHHOﬁ CHUCTEME CUHUCIICHUA,

- MPUMEHATHh TPHU PEHICHUM 3a/]ad
TEOPETUKO-YUCIIOBbIE byHKIMH:
YUCIO U CyMMa  JICJIUTEIIEH,
byHKIHIO DHepa;

- NIPUMEHATH IIpU PEIICHUU 3a1ad
HEnmHbIe ApooH;

- TPUMCHATH TPH PEIICHUM 3a7a4
MHOTOYJICHBI C JIEHCTBUTEILHBIMY U
HEeIbIMH KO3 UITUCHTAMH,

- BJIaACTh IIOHATHUAMU HpI/IBO}II/IMI)II\/’I
u HCHpHBOHHMLIﬁ MHOI'O4Y4JICH H
MPUMCHATH UX IIPU PCIICHHUHU 3a1a4;

- IOPUMEHATh NpHU pPEIICHUU 3aaay
OCHOBHYIO TEOpEMY airedpsl;

- NPUMEHATh IPU PELICHUM 3aaad
[IpOCTEHIINE byHKIIH
KOMIUIEKCHOW  TIEPEMEHHOM  Kak
reoMeTpHUYECcKue Mpeodpa3oBaHMUs.

YpaBHeHust
U
HEepPaBeHCT-
Ba

- CBOOOJHO  OMEpUPOBATH  TMOHSATHUSMU:
ypaBHEHHE, HEPABEHCTBO, PaBHOCUJIbLHBIC
YpaBHEHUS U HEPABEHCTBA, YpaBHEHHUE,
SIBIISIONIEECS CIIEICTBUEM JPyroro

YpaBHEHUS, YpaBHEHUSA, PaBHOCWILHBIE Ha
MHOXECTBE, PaBHOCWJIbHbIE MPeoOpa3oBaHus
YpaBHEHU;

- pemats pasHble BUABl YpaBHEHUU W
HEPAaBEHCTB M HX CHUCTEM, B TOM YHCIE
HEKOTOpbIEe ypaBHEHUs 3-U U 4-il cTeneHew,
JpOOHO-pallMOHANIbHBIE U HPPALMOHAIILHBIE;

- OBJIAJICTh OCHOBHBIMH TUTIAMH
[IOKa3aTeIIbHBIX, JOrapuPpMHUUYECKUX,
MPPALMOHAIIBHBIX, CTENEHHBIX YPABHEHUN H
HEPaBEHCTB U CTaHAAPTHBIMU METOJAMU HUX
peUIeHUT M IPUMEHATH UX IPU PELICHUH
3az1ay;

- IPUMEHATH TeopeMy be3y Kk pemeHunro
YpaBHEHUU;

- IPUMEHATHh TeopeMy Buera nns pemieHus

- CBOOOJIHO ONpeneNsiTb THO U
BBIOUpATH METO.I pelieHus
ITOKA3aTCIIbHBIX n
norapupMUUECKUX ypaBHEHUH W
HepaBeHCTB, I/IppaHI/IOHaHLHBIX
ypaBHEHUU H HEPABEHCTB,
TPUTOHOMETPUYECKUX YPAaBHEHUUN M
HEPABEHCTB, UX CUCTEM;

- CBOOOIHO pemiaTh
JIMHEHHBIX YPaBHEHUN;

CHCTEMBI

- peuiats
YpaBHEHUH U
rapaMeTpamu;

OCHOBHBIC THIIbI
HCPaBCHCTB C

- NPUMEHATHh IpPHU PEIICHUM 3aaad
HEPABEHCTBA Komm —
Bynsikosckoro, bepnymm;

- HUMETH npeaAcCTaBJICHUC (0)
HCPAaBCHCTBAX MCXKAY CPECAHUMU
CTCIICHHBIMMU.




HEKOTOPBIX yYp aBHEHUH CTCIICHU BBIIIIC
BTOPOWH;

- IIOHMMAaTh CMBICI TEOPEM O PABHOCHIIBHBIX
u HEPaBHOCUIIBHBIX peoOpa3oBaHUsAX
YPaBHEHHI U YMETb UX JOKa3bIBaTh;

- BJIQJIETh METOJAMH PEIICHUS ypPaBHEHUIA,
HEpPaBEHCTB U MX CHCTEM, YMETh BBIOMPAThH
METOJ pelieHuss W OO0OCHOBBIBATH CBOM
BBIOOD;

- HCNOJb30BaThb METOJ HHTEPBAJIOB UL
pellIeHus] HEPABEHCTB, B TOM 4YHCIIE JIPOOHO-
pallMOHATBHBIX M BKIIOYAIOMUX B ceds
UPpaLMOHAIbHBIE BBIPAYKEHUS;

- pelaTtb anre6pqueCKI/Ie YpaBHCHHUA U
HEPABCHCTBA U HUX CHUCTEMBI C IapaMETpaMu
anre6pa1/1qec1<I/IM u Fpa(I)I/I"ICCKI/IM MCTOOdaMH,;

- BJIaACTH Pa3sHbIMHA MECTOdaMU
J0Ka3aTCJIbCTBAa HCPABCHCTB,

- peliaTh YpaBHCHHUA B HECJIbIX YUCIIAX,

- I/I306pa}KaTB MHOXCCTBa Ha IINIOCKOCTH,
3aaBaCMbIC YPABHCHUAMU, HCPABCHCTBAMUA U
X CUCTEMaMU,

- CBOOOJHO HCHOJB30BATH TOXKIECTBEHHBIE
npeoOpa30BaHus MPHU PEIICHUN YPaBHEHUH U
CUCTEM ypaBHEHUI

B nosceonesnou ocusHu u npu  uzyueHuu
opyaux npeomemos:

- COCTaBJIITh W  peniaTh  ypaBHEHUS,
HEpPABEHCTBA, MX CHUCTEMbl IIPpU PELICHUHU
3a/1a4 ApyruxX y4eOHBIX MPEIMETOB;

- BBIIOJHATH  OIEHKY  NPaBJOION00us
pe3yiabTaToOB, MOJYyYaeMbIX TIPU pELICHUU
pa3IMYHBIX YpaBHEHUW, HEPABEHCTB U HX
CUCTEM IpHU PELICHUH 3a7a4 IPYTHX y4eOHBIX
IIPEIMETOB;

- COCTaBIATh M pemaTb YpaBHEHUS U
HEPaBEHCTBA C MapaMeTpaMy NpHU pelIeHUU
3ajiay APYrux y4eOHBIX MPEIMETOB;

- COCTaBJIATh YPAaBHEHHME, HEPABEHCTBO HIIU
UX CHCTEMY, OIIMCHIBAIOIINE PEAIbHYIO
CUTyalMl0 WIM  [PUKIAJAHYIO  3ajady,
HMHTEPIPETUPOBATH MTOITYYEHHBIE PE3YJIbTaThI;

- UCIIOJIB30BATh MPOrpaMMHLIC CPEACTBA IMPU
PEIICHUN OTACJIBHBIX KJIACCOB ypaBHeHI/II\/II n




HEPaBEHCTB.

DOyHKUUHA

- BIAACTh  MOHATHUAMHU:  3aBHCUMOCTh
BeJIMYMH, (YyHKIUS, apryMEHT W 3Ha4YCHHUE
¢byHKIMY, o0lacTh ~ OmIpeleNieHus U
MHOXECTBO 3HaueHWW (yHKIMH, Tpadux
3aBUCUMOCTH, TpaduKk (YHKIHUH, HYJIH
(GYHKIMH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA,
BO3pPAaCTaHME Ha YHCIOBOM IPOMEXYTKE,
yOBIBaHHE HA  YHCIIOBOM  IIPOMEXKYTKE,
HauOoJbIllee M  HAauMEHblIee 3HAYCHUE
GYHKIMM ~ HAa  YHCIOBOM  IPOMEXKYTKE,
nepuoaudeckas QyHKIUsS, NepUuoJl, YeTHas U
HedyeTHast (YHKIMH; YMETh HPUMEHSTH STH
MIOHATHS TP PEIICHUH 3a]1a4;

- BJIQJCTh MOHATHUEM CTENEHHas (QYHKLUS;
CTpOUTH €€ TIpauk U yMeTb MPUMEHSThH
CBOWCTBA CTENEHHOW (PYHKLMU MPHU PELICHUU
3ajady;

- BJIaACTH IIOHATUAMU IIoxKasaTrcjibHasa
(yHKIHSI, SKCTIOHEHTA; CTPOUTh UX TpapuKu
U yMETh IPUMEHATH CBOMCTBA IT0KA3aTEIbHOU
(GYHKINY TIPU pEIICHUH 3a]1a4;

- BJIQJIETh TIOHATHEM JorapupMUYecKas
GyHKIUSA; CTpOUTH €€ TpaduKk U yMeTh
MPUMEHSATH  CBOMCTBA  JIOTapU(PMHUIECKOI
GYHKIUY MPU pELICHUH 3a/1a4;

- BJIQICTh MOHSATHUSAMH TPUTOHOMETPUYECKHE
(GYHKINU; CTPOUTh HMX TpaQuKH MU yMETh
NPUMEHATh CBOMCTBA TPHUTOHOMETPHUYECKUX
(bYHKUUH IpU peleHnH 3a1a4;

- BJIaJeTh TOHATHEM oOpaTHas (QYHKLUS;
MPUMEHSTD 3TO MOHITHE MPH PELICHUHU 33]1aY;

- NPUMEHATH IIPHU PELICHUU 3a/ad CBOMICTBa
byHKIMi: YETHOCTb, MIEPUOTUYHOCTb,
OTPAaHUYEHHOCTB;

- TpPUMEHATh TpU  peleHHH 33734
npeoOpazoBanus rpaduKoB QPyHKINH;

- BJIaJCTh IIOHATHUAMHA qucjoBada
nOoCICa0BAaTCIBbHOCTD, apI/Iq)MeTI/ILIeCKaH n
reoMCTpHUYICCKas Mporpeccus;

- IPUMEHSATH NIPU PELICHUH 3a]1a4 CBOMCTBA U
MIPU3HAKU apudmeTnyecKou )51
F€OMETPUYECKOU ITPOTPECCUI.

B mnoBcenHeBHOW XM3HM W NPU U3YUYCHHH
JIPYTUX y4eOHBIX PEIMETOB:

- onpcacyATh I10 Fpa(I)I/IKaM N HUCIIOJIb30BaThb

- BJAJIETh TMOHSTHEM ACUMMTOTHI U
YMETh €r0 MPUMEHSTH MPHU PelIeHUN
3ajay;

- TPUMEHATH METOJBl PELIEHUS
npocreiimux — auddepeHnuanIbHbIX
YPaBHEHHH TIEpPBOIO M  BTOPOIO
MOPSIKOB




JUIS PELICHHs] NPUKIAIHBIX 3a1ad CBOMCTBA
peanbHBIX IPOLECCOB U 3aBUCUMOCTEHN
(HauOonplvie W HaUMEHbLIWE 3HAYCHMUS,
NPOMEXYTKM BO3pacTaHus U  yObIBaHUsA
GYHKIMHM, TPOMEXYTKH 3HAKOMOCTOSHCTBA,
aCHMIITOTBI, TOUKH Ieperuda, nepuoa u T.11.);

- HMHTEPIPETUPOBATh CBOWCTBA B KOHTEKCTE
KOHKPETHOU ITPaKTUYECKON CUTYyalUu;.

- ompenensTh 1o rpadukam mpocTeifinime
XapaKTePUCTHKU TMEPHOIHUECKUX IPOIECCOB
B OHONOrMH,  OJKOHOMHKE,  MY3bIKE,
paavocBs3u M Ap. (aMIUIMTynda, MEpHoJ U
T.IL.)

J1eMeHThI
MaTeMaTH-
YecKoro
aHaJIn3a

- BIIAJCTh MOHSITHEM OEeCKOHEYHO
yOBIBalOIasl TEOMETPUYECKasi MPOTPECCHs U
YMETh MPUMEHSATH €ro MPHU PEeUICHUH 3a/1a4;

- HOPUMCHATL JIA PCIICHUA 3aJad TCOPHIO
NPE/IeNIOB,;

- BJIaJIETh MOHATUIMU OECKOHEYHO OOJIBIINE
" OECKOHEYHO Majible YHCIOBBIE
MOCJICIOBATEIBHOCTA W YMETh CpaBHUBATh
OeCKOHEUHO OOJIbIINE U OECKOHEYHO Mallble
MTOCIE0BATEILHOCTH,

- BJlaJeTh  MOHATHSIMM:  IPOU3BOJHAS
(GYHKLINU B TOUKE, IPOU3BOJHAS (DYHKIIMH;

- BBIYHCIATH TPOM3BOJHBIC 3JICMCHTAPHBIX
GyHKIUH 1 UX KOMOUHAIUH;

- UccleioBaTh (PYHKIIMM Ha MOHOTOHHOCTb U
KCTPEMYMBI;

- CTPOUTH TpaUKU U MPUMEHATH K PEIICHHIO
3a/1a4, B TOM YHCJIE C IIapaMETPOM;

- BJIQJICTh MOHATUEM KacaTellbHasi K rpaQuky
GYHKIMM U yMEeTb HPUMEHSTh €ro Ipu
pEIIeHNH 3a/]a4;

- BIAJECTh TMOHATUAMH  TEpBOOOpa3Has
GbyHKIUS, ONpeIelIeHHbIN HHTErpal;

- IpuMeHsATh TeopeMy Hprotona—JleliOHuma u
€€ CJIICCTBU IJIs PEILICHMS 3a1a4.

B noeceonesnotl gicusnu u npu uzyuenuu
Opyeux yuyeOHviX npeomMemos:

- pemaTh MPHUKIATHBIC 3a7aud U3 OMOJOTHUH,
(U3MKKW, XWMHW, ODKOHOMHUKH U JAPYTUX
MIPEAMETOB, CBSI3aHHBIE C HCCJIEIOBAHHEM
XapaKTEPUCTUK MPOLIECCOB;

- cBOOOJHO BJIAJETh CTAaHIAPTHHIM

anmnapaToM MaTeMaTU4eCKOro
aHanm3a TUIS BBIYHCIICHUS
MPOU3BOMHBIX  (PyHKIMHM  OJHOU
TIEPEMEHHO;

- CBOOOJHO NPHUMEHATH amnmapar
MaTeMaTHYeCKOro  aHanuuza  JUId
HCCIIEeN0BaHUI byHKIMIA u
MOCTPOEHUS TPa(UKOB, B TOM YHUCIIE
HCCIICO0OBAaHUA Ha BBIITYKIIOCTD,

- OIIEPUPOBATH MOHATHEM
nepBooOpazHol  (QyHKIMM  AJIA
pelIeHus 3a1ad;

- OBIIQJIETh OCHOBHBIMU CBEJICHUSIMU
00 umnTerpane Hrrorona—JleitOHuia
U €r0 MPOCTEUIINX MPUMEHEHUSX;

- OmepupoBaTb B CTaHAAPTHBIX
CUTYaIUsX MPOU3BOIHBIMH BBICIIHX
MOPSIKOB;

- YyMETh TPUMEHSTHh NpPU DPEUICHUU
3aga4 CBOICTBa HCIIPCPBIBHBIX
dynxumii;

- YMETb INPUMEHATHL IIPU PELICHUU
3aja4 TeopeMbl BeliepmTpacca;

- YMETh BBITIOJIHATH MPUOIMKEHHBIE
BBIUMCICHHUS]  (METONbI  pEIICHUs
ypaBHEHUH, BBIYUCIICHUS
OTIpeIeIEHHOTO UHTErpana);

- YMEeThb TPHUMEHSTh MNPUIIOKEHUE
MPOU3BOAHOM W  OMNPEACIIEHHOTO
UMHTETpajla K peUleHHI0  3ajad
€CTECTBO3HAHUS,




- MHTEPIIPETUPOBATD
pE3yJIbTaTHI.

IMMOJTYYCHHBIC

- BIIAIETh TOHATHSMU  BTOpas
MIPOU3BOIHAS, BBITYKJIOCTh Tpaduka
GyHKIIMM ©W yMETh HCCIIEI0OBATh
(GYHKIUIO HA BBIMYKJIOCTb.

Crarucruka
u Teopust
BEPOSATHOC-
Tel, JIOTHUKA
"
KOMOHHATO-
puka

- OIEpUPOBATH OCHOBHBIMH OINHUCATEIHEHBIMH
XapakTepUCTUKaMU  YHUCIOBOTO  Habopa,
HOHSTHEM TEHEepalbHas COBOKYITHOCTb U
BBIOOPKOI1 U3 Hee;

- OICpUpPOBATHL IOHATHAMH: 4YaCTOTa U
BCPOATHOCTH CO6I>ITI/I$I, cymMMa u
MMPOU3BCACHUC BepOHTHOCTCﬁ, BBIYHCIIATH

BEPOSTHOCTU COOBITUH Ha OCHOBE IOjcCYeTa
qucila UICXO/I0B;

- BIIAJICTh OCHOBHBIMH MOHATUAMHU
KOMOMHATOPUKH M YMETh UX MPUMEHSTH NPU
pelIeHnH 3a/1a4;

- UMETh NPEJCTaBlIEHHE 00 OCHOBAaX TEOPUU
BEPOSITHOCTEH;

- HUMCETh NPCACTAaBJICHUEC O OJUCKPCTHBIX H
HCIIPCPBIBHBIX CHy‘-Iaf/’IHbIX BCINMYHMHAX H
pacrnpeaciCHusiaXx, (0) HE3aBUCUMOCTHU
CJIy‘IElﬁHLIX BCJINYHH,

- UMCTb NPCACTABJICHHUC O MATEMATUYCCKOM
OXXHNaAaHuun n AUCTICPCUUN CJ'[y‘-IaI\/JIHI)IX
BCJINYHH,

- UMEThb IIPEACTaBIIEHUE O COBMECTHBIX
pacIpeeNeHUsIX CIIy4YalHbIX BEJINYH;

- MOHMMAaTh CYTh 3aKOHa OOJIBIIMX YHUCEN U
BBIOOPOYHOTO MeToAa U3MEPEHUS
BEPOSITHOCTEN;

- HMETh IHPEJACTAaBICHHE O HOPMAJIbHOM
pacnpefeieHud W NpUMepax HOpPMAalIbHO
pacipeeNeHHbIX CITyYalHbIX BEJIUYHH;

- HMEThb TMPEACTaBICHUE O KOPpPEISIIUN
CITy4ailHbIX BEJIMYUH.

B noeceonesnoti owcusnu u npu uzyyeHuu
Opyaux npeomemoas:

- BBIYMCIATH WIM OLIEHUBAThb BEPOSITHOCTH
COOBITUI B peabHOM JKU3HU;

- BBI6I/IpaTB METOAbI ImIoAXOaAIICTO
MIPEICTABJICHHS M 00pabOTKH JTaHHBIX

- HUMeTb  MpEACTaBIEHHE O
LEHTPAJIbHOU NIPEIEIIbHONU TEOPEME;

- UMETh IIPEACTABIICHUE 0
BBIOOPOYHOM KoapurmenTe
KOppEALAU 5 JIMHEUHOU
perpeccuy;

- UMETh MIPEACTABICHUE 0
CTaTUCTMYECKUX  THUIOTE3aX |
MPOBEPKE CTaTUCTUYECKOU

TUIIOTE3bI, O CTATUCTUKE KPUTEPUS U
€€ YPOBHE 3HAUMMOCTH;

- WMETb MPEACTaBIEHUE O CBSI3U
SMIUPUYECKUX M TEOPETUUYECKUX
pacnpeeeHui;

- HUMETh MpEaACTaBIICHUE (0)
KOAUpOBAaHUH, JBOUYHOM 3allucu,
JABOUYHOM JCPEBE;

- BJQJCTh OCHOBHBIMH TIOHSTHUSMHU
Teopun TpadoB (rpad, BeplvHa,
pebpo, cTeneHb BEpPUIMHBI, MyTh B
rpade) U yMeTb MPUMEHATh UX NpU
pelIeHIH 3a1a4;

- UIMETh MPEJICTABIICHUE O JEPEBBIX
U yMETh MPHUMEHATb NpU PEHICHUU
3ajay;

- BJIAACTh IOHATHEM CBA3HOCTb U
YMETH MMPUMCHATH KOMITIOHCHTHI
CBA3HOCTH IIPpHU PCIICHUU 3a1aY;

- YMEeTh OCYHIECTBISTH IYTH IO
pebpam, 00xoabl pebep U BEpLIMH
rpada;

- UMeTb  IIpelcTaBieHHEe 00
5IIEpOBOM M TaMHJIBTOHOBOM ITyTH,
UMETb TPENICTaBICHHE O TPYAHOCTH
3aJlaud HaXOXKJEHUs TaMHJIbTOHOBA
MyTH;

- BIAJCTh IOHATHUAMHM KOHEYHBIE U
CYECTHBIE MHOXKECTBA M yMETb HX
IIPUMEHSATH IIPU PELICHUN 3a/1a4;

- YMETh NIPpUMCHATH METOA

MaTeMaTHYeCKOHN HHAYKIOWH;




- yMeThb MNPUMEHSATh MPUHIUI
Jupuxiie mpu peieHnu 3aaad

TexcToBBIE
3aaadu

- pemath pa3Hble 33Jayd  TOBBIIICHHOM

TPYIHOCTH;

- AaHAJIM3UPOBATHL YCJIOBUC 3a/lavH, BBI6I/IpaTB

ONTUMAJIbHBIA  METOJ peicHusd  3a4a4u,
paccMaTpuBas pa3jIMIHbIC METOIBI;
- CTPOUTH MOACIb peIICHUA 3aga4u,

MMPOBOAUTH AOKA3ATCIbHBIC PACCYXKIACHUA TIPHU
PEIICHUHN 3aJa4H;

- pemarb 3amadv, TpeOyromue mnepedopa
BApHAHTOB, TIPOBEPKU YCJIOBHIA, BBIOOpa
ONITUMAJIBHOTO Pe3yJIbTaTa,

- QHAIM3UPOBaTb U  MHTEPIPETUPOBATH
IIOJIy4YEHHBIE PELICHHSI B KOHTEKCTE YCIOBHS
3a/1auy, BBIOMpATh peuieHus, HE
IIPOTUBOpEYAILNE KOHTEKCTY;

- NEepeBOJUTh IMpH  PEIIEHUU  3a]a4u
UHPOpPMALMI0 U3 OJHOW (OpMBI 3alKCcHU B
JIpYTryl0, HCHOJB3YyS TpU HEOoOXOIUMOCTU
CXE€MBbl, Ta0NIUIBI, TPaQUKH, AUATPAMMBI.

B noecednesnoti owcusnu u npu uzyyeHuu
Opyaux npeomemoas:

- pellaTh MPaKTUYECKUE 3a1a4d U 3aJa4u U3
JIPYTUX MPEIMETOB

- yYMeTh pemarh pasHble 3a/1auu
MOBBILIEHHON TPYAHOCTH;

- YMETb aHAJIU3UPOBATH YCIIOBUE
3aJauM, BbIOMpaTh ONTUMAJIbHBIN
METOZ pelIeHus 3a/1a4y,
paccMaTpuBasl pa3IMuHbIe METOBI;

- YMETh CTPOUTHh MOJEJb PEIICHUS
3a/1au, MPOBOAUTH JI0KA3aTEIIbHbBIC
pacCyXIeHHUs IPU PEIICHUU 3a1a4H;

- BIQJETh METOJAAMH pPEIICHUS
3amau,  TpeOywmmx  nepedopa
BApUAHTOB, TIPOBEPKU  YCIIOBHIA,

BBIOOpA ONTHUMAJIBHOTO pe3yJjIbTaTa.

I'eomerpus

- BJIAJICTh T€OMETPUUECKUMU NOHATUAMU TPH
peLieHun 3a1a4 u [IPOBEACHUHN
MaTE€MaTHYECKUX PaCCyKICHUN;

- CaMOCTOSITENILHO (bopmynHpoBaTh
ONpENeNIeHUus  TeOMETpPHUYECKHX  duryp,
BBIJIBUTaTh THIIOTE3bl O HOBBIX CBOMCTBaxX M
NpU3HAKaX  TEOMETPHUYECKUX  QUryp u
O00OCHOBBIBATH ~ WJIM  ONpOBEpraTb WX,
000011aTh WIIH KOHKPETHU3UPOBATH
pe3yabTaThl Ha HOBBIX Kjaccax Quryp,
NPOBOIUTh B HECIIOKHBIX  CIy4asx
knaccupukanuio  Guryp 1o  pazIHYHBIM
OCHOBaHHSIM;

- HCCIIEIOBATh YEepTEKH, BKJTIOYAsI
KOMOWHAINN ¢uryp, U3BJIEKATh,
UHTEPIPETHPOBATE W TPeoOpa3oBHIBATH
UH(pOpMALHIO, MIPEJICTaBICHHYIO Ha

YepTexKax;

- peuaTtb 3aJa4u reoMCTPpHUICCKOIr0
COACPIKaHNA, B TOM YHCIC B CUTyalUAX,
Korga aJilrlOpuT™M pCHICHUA HC CICAYCT SABHO

- UMeTb  IpelcTaBieHHEe 00
aKCMOMaTHYECKOM METOJIE;

- BIaACThb IIOHATHCM
rCOMCTPHUYCCKUC MECTa TOYCK B
MMPOCTPAHCTBEC U YMCTHb IIPHMCHSTH
HUX I pCHICHUA 3a1a4;

- yMEThb MNPUMEHSATH ISl pElICHUs
3a1a4 CBOMCTBA  IIJIOCKHX Hu
JIBYTPAHHBIX YIJIOB, TPEXTPAHHOTO
yriia, TEOpeMbl KOCHHYCOB |
CUHYCOB JIJIsl TPEXTPAHHOTO YIJIA;

- BJIAJICTh HOHATHEM
NEPIEHIUKYISIPHOE CEUeHHE
OpU3Mbl M YMEThb HPUMEHSTH €ro
IIPU pELICHUH 3a/1a4;

- HUMCTDb MMpEaACTaBJIICHUC 0
JIBOI\/’ICTB €HHOCTH IMPpaBUJIIbHBIX
MHOT'OT'PAaHHUKOB;

- BJIAJICTb IIOHATUAMH LCHTPAJIBHOC




U3 YCIIOBHUS, BBIMOJHITH HEOOXOIUMBIE IS
peleHus 3aJjauu JIOTIOJTHUTENbHbIE
MOCTPOEHHUS,  HUCCIIEJIOBAaTh  BO3MOXKHOCTh
pUMEHEHHUs. TeopeM U GOpMyJT AJIs PEeLIeHUs
3ajay;

- yMeTb (OpPMYJIHpPOBAaTH U JIOKa3bIBaTh
T€OMETPUYECKHUE YTBEPKACHHUS;

- BJIAJACTH IIOHATUAMHA CTCPCOMCTPHU:
npU3Ma, napauieJIeuIe], MUpaMuIa,
TETpa’ip;

- WMeTh TpEACTaBICHUS 00 aKcuomax
CTEPEOMETPUH H CJICICTBHUSAX M3 HUX H YMETh
[IPUMEHATD UX IIPU PELICHUN 3a1aY;

- YMETbh CTPOUTH CEYEHUS MHOTOI'PAHHUKOB C
HCIIOJIb30BAHUEM PA3JIMYHBIX METOJOB, B TOM
YHCJIEe ¥ METOJA CIIEJOB;

- UMETh IIPEICTABIICHUE O CKPELIUBAIOIINXCA
IIPSIMBIX B IPOCTPAHCTBE U YMETb HAaXOIWUTh
YIOJl ¥ pacCTOSIHUE MEXKYy HUMU;

- TPUMEHSATH TEOPEMBI O TMapaLICIHLHOCTH
NPSIMBIX U IJIOCKOCTEM B MPOCTPAHCTBE MpPHU
pelieHn  3a/1a4;

- yMETh MIPUMEHSTh napauieIbHOe
MIPOEKTUPOBAHUE I U300paxeHust PUryp;

- yMeThb NPHUMEHATh MEPIECHIUKYIIPHOCTH
IIPSAIMOM U TNIOCKOCTH TP PELLIEHUU 3a/1a4;

- BIAAECTb MOHATUSMHU  OPTOTOHAIBHOE
IIPOEKTUPOBAHHWE,  HAKIOHHBIE U  HX
MIPOEKIMH, YMETh IPUMEHSATh TEOPEMY O TPEX
NEPIEHIUKYIIApaxX MpHU peLIeHUH 3a/1a4;

- BJIAACTh MNOHATHUAMHU PACCTOAHUC MCKIAY

durypamu B TNpOCTpaHCTBE,  OOLIUI
NEPIEHIUKYJIAP  JIBYX  CKPELIMBAIOIIUXCS
OpsSMBIX W yMETh TPUMEHSTH WX TIPU

PCIICHUM 3a/1a4;

- BIAJETh NOHATHEM YTIOJ MEXKIY IPSIMON U
IUDIOCKOCTBI0 M YMETh NPUMEHSATH €0 IIPH
peLIecHUH 3a/1a4;

- BJIAaJCTh IIOHATUAMHU )IByrpaHHI)II\/II yroiu,
yroia MCKIOY IJIOCKOCTAMM,
NEPNCHAUKYJIIPHBIC IINIOCKOCTH HW  YMCTH
MMPUMCHSATDH UX IIPHU PCILICHNUHU 3a10aY,

- BIaACTb INOHATHUAMUA mpu3sma,
napamjicjcnuica W MMPUMCHATH CBOICTBa
nmapajuiCiiCnuicaa rmpu peuCHuM 3a1a4;

U IIapaJuIeIbHOE NMPOCKTHPOBAHKUE H
IIPUMEHATh MX IIPpU IOCTPOCHUU
CEYEHHMII MHOTOT'PAaHHHUKOB METOJIOM
MIPOCKIUH;

- UMCTb IIPCACTABJICHHUC O PA3BCPTKE

MHOTOI'PAaHHMKAa M  KpaTdaulieMm
IIyTH Ha MTOBEPXHOCTHU
MHOT'OI'PAHHMKA;

- HMMETb  IIPEACTaBICHHE O

KOHHYCCKHUX CCUCHHUAX,

- AMETD NPEJICTaBICHHE 0
Kacaronmxcs cepax 1 KOMOWHAITUN
TEN BpAIICHUS U YMETh MPHUMEHSTH
WX MPH PEIICHUN 33]1aY;

- IOPUMEHATh NpHU pPEIICHUU 3aaay
bopMyiy paccTOSHUS OT TOYKH JI0
IUIOCKOCTH;

- BIIQJCTh pa3HBIMH CIIOCO0AMU
3aJaHusl TPSIMOM ypaBHEHHSIMH |
yMETh MPHUMECHATh TPH PEIICHUH
3aj1a4;

- IPUMEHATh IIPU PEIICHUN 3a/1a4 U
JIOKa3aTelIbCTBE TEOPEM BEKTOPHBIN
METOJ M METOJ| KOOPJMHAT;

- UMeTb  IIpeJcTaBieHHE 00
akcuomMax  oObeMa,  TPUMEHSTH
(hopMyITBI 00BEMOB

MMPpAMOYTOJIBHOT'O ITapaJuUICIICIIUIICA,
Npu3Mbl MU NOHUpPaMUAbI, TCTpa’apa
IIpyu pCIICHHUU 3a/1av;

- TOpUMEHATh  Teopembl 00
OTHOILEHUAX 00BEMOB pu
pelnIeHny 3a/1a4;

- TpPUMEHATh  MHTErpan  ais
BBIYHCIICHUS 00bEMOB u
IIOBEPXHOCTEH  Tel  BPALLECHHS,
BBIYHCIICHUS IUIOIIA N

cepuyeckoro mosica U 00BeMa
IIIAPOBOTO CJIOS;

- HAMETb  TMPEACTaBICHUE O
JBUKECHUSX B IIPOCTPAHCTBE:
apauIeIbHOM nepeHoce,
CUMMETPUHU OTHOCUTEJIBHO
IIJIOCKOCTH, LEHTPAJIBHON
CUMMETpPHH, IIOBOPOTE

OTHOCHUTEIIBHO TPSIMOM, BUHTOBOU
CUMMETPHUH, YMETb IPUMEHATH HX




- BIAJETh TIOHATHEM  MPSMOYTOJHHBIN
napajuiefienunel W TPUMEHSATh €ro Mpu
pelIeHnN 3a/1a4;

- BJIAJETh TOHATHAMHU NHMPAMMIA, BHUIBI
MUPAMHUJ, JIEMEHTHI NPAaBUIbHONU NMHUPaMHUJIbI
U yMETh IPUMEHATH UX IIPU PEIICHUU 3a/a4;

- UMETh IPEJACTABICHUE O Teopeme Jiepa,
MIPABUJIbHBIX MHOTOTPaHHUKAX;

- BJIQJIETh MOHATUEM IIJIOLIAAN OBEPXHOCTEMN
MHOTOI'PaHHMKOB M YMETb NPUMEHATh €ro
IIPU pEIICHNH 3a/1a4;

- BJIAJETh IOHATHUSAMHU Te€la BpPALICHUS
(uMnuHAp, KOHYC, Map U cdepa), UX CeYeHUs
Y YMETb IPUMEHATh UX NIPU PELICHUH 33]1a4;

- BJIAQJACTb IOHATHUAMH KaCaTCJIbHBIC IIPAMBIC
U TINIOCKOCTH W YMCTb NPUMCHATH U3 IIPpU
PCUICHUU 3aJ1a4,

- UMETb NpPEJCTaBICHUS O BIHCAHHBIX U
OIMCAHHBIX cepax U yMeTh NMPUMEHSATHb HUX
IIpU pEIIeHUH 3a/1a4;

- BJAJeTh IOHATHAMH OOBEM, OOBEMEI
MHOTOTPAaHHUKOB, TEN BpaIeHus u
MPUMEHSTH UX TIPU PEIICHUH 3a]1a4;

HMMETh MPEJCTaBICHUE O PA3BEPTKE IIMIMH]IpA
1 KOHYcCa, TUIOIIAJX TOBEPXHOCTH IMJIMHIPA
U KOHyCa, YyMEThb TMPHUMEHITh UX MpH
peIIeHNN 3a/1a4;

- UMETh MPEACTABICHUE O IUIomaan chepsl U
YMETh MPUMEHSTH €r0 MPHU PEeUICHUH 3a/1a4;

- YMETh pemarh 3a7a4yd Ha KOMOWHAIMH
MHOTOTPaHHUKOB M TEJ BpallCHUS,

- UMETh TpEACTaBICHHE O TOA0OMH B
MPOCTPAHCTBE W YMETh peEIIaTh 3aJa4yd Ha
OTHOIIICHHE 00BEMOB " IO ACH
MOBEPXHOCTEH OJOOHBIX QUTYD.

B noeceonesnoti oicusnu u npu uzyyeHuu
opyaux npeomemos:.

- COCTaBJSATh C HCIOJIb30BAHUEM CBOICTB
reOMEeTpUYECKUX (QUryp mareMaTudeckue
MOJICNIA ISl PEIICHUs 3a7ad MPAKTHYECKOTO
XapakTepa | 3a/1ad U3 CMEXHBIX TUCIUIUINH,
UCCJIEOBATh  TOJIYYCHHBIE  MOJEIH U
MHTEPIIPETUPOBATH PE3yIbTaT

IIpU pEIICHUH 3a/1a4;

- UMCTb NPCACTABJICHUC O IIOAAN
OpTOI‘OH&J’IBHOfI IMPOCKIINU,

- UMeTb  NpPEIACTaBIE€HHE O
TPEXTPAaHHOM M MHOTOTPAHHOM yTJie
U TPUMEHSTHh CBOWCTBA IJIOCKHUX
yIJ0B MHOTOTPAHHOTO YIJia TpH
pEIIEeHNH 3a/]a4;

- WUMETh  TPEACTABICHUS O
npeoOpa3oBaHUA noaoous,
TOMOTETUH U yMETh MPUMEHSTh UX
NIPU PEUICHUU 3a/1a4;

- yMeThb pemath 3aJayd  Ha
IIJIOCKOCTH METOJaMH1
CTEPEOMETPUH;

- yMeTh TPUMEHATH  (OPMYIIBI

00BHEMOB IIpyu pCIICHUH 3a1a4

BekTopsr u
KOOPAUHATHI

- BJIaJACTh TIIOHATHAMHU BCEKTOPbBI W HUX

- ONEPUPOBATH MOHATUSIMU
JIEKapTOBBI KOOPANHATHI B




B
NMPOCTPAHC-
TBe

KOOPIWHATHI;

- yMeTb
BEKTOpPaMHU;

BBITIOJIHATH onepanun Hazg

- HCIOJIB30BAaTh CKaJIIPpHOC IIPOM3BCIACHUC
BCKTOPOB IIPpU PCUHICHUU 3aa4,

- TPUMEHATh  ypaBHEHHE  IUIOCKOCTH,
dbopMyIly  pacCTOSIHUS MEXIy TOYKaMH,
ypaBHEeHHUE cepbl TIPU PEIICHUH 3a/1aY;

- IPUMCHATb BCKTOPBI U METOJ KOOPpAWHAT B
MMPOCTPAHCTBE IIPU PCUHICHUU 3a1a4d

MPOCTPAHCTBE,  BEKTOpP, MOIYJb
BEKTOpA, pPABEHCTBO  BEKTOPOB,
KOOPJIMHATHI BEKTOPA, YTOJ MEXKITY
BEKTOpaMHU, CKaJIIpHOE
MpOU3BEICHUE BEKTOPOB,
KOJUIMHEApHBIE BEKTOPBI;

- HAaXxOIWUTb pPACCTOSHUE MEXAY
JBYMsI TOYKaMHU, CyMMY BEKTOPOB H
IIPOM3BEICHNE BEKTOpA Ha 4MHCIIO,
Yol MEXIYy BEKTOPaMH, CKaJspPHOE
IIPOU3BENICHUE, packiaabIBaTh
BEKTOp IO JIBYM HEKOJUIMHEApHBIM
BEKTOPAM;

- 3a1aBaTh MJIOCKOCTH YPABHCHUEM B
HeKapTOBOﬁ CUCTCMC KOOPpAWHAT,

- pemath MPOCTEHIINE 3aaa4d
BBEJICHUEM BEKTOPHOTO Oasmca;

00BeM
TETpa’ipa,
KOOpJIMHATAMH  CBOMX

- HAaXOJUTh
napajulejienunesa "
3a/1aHHBIX
BEpLINH;

- 3a/1aBaTh NPSIMYIO B IPOCTPAHCTBE;

- HaXOUTb paCCTOAHUC OT TOUYKHU OO0
IIJIOCKOCTHU B CUCTEMC KOOPAHWHAT,

- HaxoOuTb PpacCCTOAHUC MCKIAY
CKpCIINBAONIUMHUCA IMPpAMBIMU,
3aJaHHBIMU B CUCTCMEC KOOpAUHAT

HUcrtopus
MAaTEeMATHKH

- HAMEThb
BBIJTAIOIINXCS
HayKU;

NMpEACTaBJICHUC ()
MAaT€éMaTHKOB B

BKJIAJIE
pa3BuTHE

- TIOHUMAaTh POJIb MAaTeMaTUKH B DPa3BUTHUH
Poccun

- IPEICTABIATH BKJIAJl BHIAAIOIIUXCS
MAaTCMAaTHUKOB B pa3BI/ITI/I€
MaTEeMaTUKH W HWHBIX HAyYHBIX
o0nacTel;

- IOHHUMATh pPOJIb MATCMATHUKU B
pazButuu Poccun

Metoanl
MaTeMATHKH

- HUCIIOJB30BAaTh OCHOBHBIC MCTOABI
J0Ka3aTCiIbCTBa, MPOBOAUTL AOKA3aTCIILCTBO
1 BBIIIOJIHATH OIIPOBCPIKCHUC,

- HNPUMCHATH OCHOBHLIC MCETOAbLI PCIICHHA
MAaTEMATUYCCKUX 3a4a4,

- Ha OCHOBE MaTeMaTUYECKUX
3aKOHOMEPHOCTEMN B MIpUpOJIE
XapaKTEepHU30BaTh KPacoTy M COBEPIICHCTBO
OKpY>Kalolllero  MUpa W [POU3BEICHHI
HCKYCCTBA;

- NOPUMEHATh MPOCTEHIINE IPOrpPAMMHBIE
CPEICTBA U JIEKTPOHHO-KOMMYHHUKALIMOHHBIC

- INPUMEHATb U3BECTHBIE METOMbI
pu peueHun CTaHIAPTHBIX
MaTeMaTU4YeCKUX 3a/1a4;

- 3aMeyaTh W XapaKTEpH30BaTh
MaTeMaTH4YeCcKHe 3aKOHOMEPHOCTH B
OKpYXaIoIlel AEHCTBUTEIBHOCTH;

- NPUBOJIUTH pUMEpHI
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH
B IIpupose, B TOM  4YHCIE
XapaKTepU3ymoIuX  KpacoTy M
COBEPIIEHCTBO OKPYXAIOILIEro MUpa
U TIPOU3BEJICHUI HCKYCCTBA;




3aj1a4; 3HAHUA K HUCCIIETOBAHUIO

OKPY>KaIOIIeTro MHupa
- TOJTH30BAThCS MPUKIIATHBIME ITPOTPAMMaMHU

. | (MogenupoBaHue buznuecKux

nu HpOI‘paMMaMI/I CHUMBOJIBHBIX BBIYHUCJICHHUN

MIPOIIECCOB, 3a/1a41 SKOHOMHUKH )
TS HCCJIEI0BAHUS MaTEMAaTHYECKUX
00BEKTOB

Coaep:xxanue yueOHOro Kypca, npeamera
AJsire0pa ¥ HayaJIa aHAJIM3a

IloBropenue. Pemienne 3agad C HMCHOJB30BAaHUEM CBOWCTB YHCEI W CHCTEM CUMCIICHUS,
JENUMOCTH, J10JIEM M YacTeil, IpOLEHTOB, MOAyJiel uucen. Pemenue 3aaad ¢ UCHOIb30BaHUEM
CBOWCTB CTENEHEH M KOPHEH, MHOTOWICHOB, NpPEeoOpa3oBaHWN MHOTOWIEHOB M JIpPOOHO-
palMoOHAIbHBIX BbIpAKEHUU. PelieHue 3a1a4u ¢ MCIOJb30BaHUEM I'palyCHOU Mephl yriia. Moayib
YHCiIa M ero CBOMCTBA. Perenne 3a1ad Ha JBIKEHHE M COBMECTHYIO PabOTy, CMECH U CILIABHI C
MTOMOIIbIO JIMHEHHBIX, KBaJJPATHBIX U IPOOHO-PAIIMOHANBHBIX YPaBHEHUN U UX cucTeM. Pemienue
3a/1a4 C TIOMOIIBIO YHMCIIOBBIX HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHOM IIEPEMEHHOH, C
MPUMEHEHHEM H300pakeHUs YHCIOBBIX IMPOMEXKYTKOB. Pelnenue 3amad ¢ HMCIOIb30BAaHHEM
YHUCIOBBIX (QYHKUMH M uX TpadukoB. Mcmomb3oBaHMe CBOMCTB M TpadUKOB JIMHEHHBIX |
KBaZPATHYHBIX (YHKIMH, 0OGPaTHON MPOMOPIMOHATBHOCTH H GyHKIHH ' =¥* . ['padudeckoe
pelleHHEe YpaBHEHUM M HEpaBEeHCTB. lVICnosib30BaHME oOnepauuii HaJ MHOXECTBAMU U
BBICKA3bIBaHUSIMU. VCnosib30BaHME HEPABEHCTB M CHCTEM HEPABEHCTB C OJIHOM IEPEMEHHOM,
YHCIOBBIX MPOMEXKYTKOB, NX 00beAMHEHUN U TepecedyeHuii. [IpuMeHeHrne mpu perieHuy 3a1aq
CBOMCTB apU(PMETHYECKOM M TEOMETPUYECKON MpOrpeccur, CYMMHPOBAaHHS OCCKOHEYHOU
CXOJALIEHCS TEOMETPUYECKOMN IIPOTPECCUM.

Pannannas Mepa yria, TPUTOHOMETPUYECKAas OKPYKHOCTb. TpUTOHOMETpUYeckue (yHKIUH
gucen U yriioB. @opMyIbl IpUBENEHUS, CIIOKEHUS TPUTOHOMETPHUECKUX (YHKUIUH, (HOPMYIIBI
JIBOMHOTO W IOJIOBUHHOTO aprymeHTa. lIpeoOpa3oBaHue CyMMBbI, Pa3HOCTH B TPOW3BEICHHE
TPUTOHOMETPUYECKHUX (PYHKIUH, 1 HA0OOPOT.

Hynu ¢yHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh. Hanbomnbiiee 1 HauMeHbIee
3HaueHue Qynkuuu. Ilepuonnyeckune QyHKIMHM M HaMMEHbIIUN mepuo]. UeTHble U HEYETHBIE

byskmn. Oyukyuu «Opodras wacme yuciay * =" u «yenas vacmo yucnay ¥ 71N .

Tpuronomerpuueckue GyHKIUN YUCIOBOTO apryMeHTa ¥=c=x  y=smx " y=wx ~y=azx  (CBoMcTBA U
rpaduKy TPUTOHOMETPUUECKUX (QYHKIHI.

OOpaTtHble TpUTOHOMETpHUYECKHE (YHKIIMH, WX TJABHBIC 3HAYCHHUS, CBOWCTBA W Tpaduki.
Tpuronomerpudeckue ypaBHeHHs. OJIHOpPOAHBIE TPUTOHOMETPUYECKHE ypaBHeHMs. PemieHue
MPOCTEUIINX TPUTOHOMETPUUECKUX HepaBeHCTB. [Ipocreiiline cucTeMbl TPUTOHOMETPUUYECKUX
YpaBHEHUH.

Crenenb ¢ JCUCTBUTENBHBIM TOKa3aTelieM, CBOMCTBa crTemeHu. [Ipocteiimme moka3aTenbHbIC
ypaBHeHUsT W HepaBeHcTBa. [lokaszarenpHas (yHKIUS U ee cBoiicTBa W Tpaduk. Ywucno ¢ u
byHKIHS ¥=*

Jlorapudm, cpoiictBa sorapudma. Jlecsatuunblii u HatypanbHbli Jorapudm. [IpeobpazoBanue
ngorapuMuUecKkux  BblpakeHMd.  Jlorapmpmuueckne ~— ypaBHeHHMS WM HEPaBEHCTBA.
Jlorapudmuueckas QyHKIUS U €€ CBOHCTBA U TpaduK.

CrenenHas pyHKLUS U ee CBOMCTBaA U rpaduk. VppaloHaabHble ypaBHEHUS.

CUCTCMbI IpPU PCIICHUN MATEMATHUYCCKUX | - IIPUMCHATH MaAaTEMATHUYCCKUEC




[lepBuuHbIE NPEICTABIECHUS O MHOXECTBE KOMIUIEKCHBIX 4YMCEN. /lelicmeus ¢ KOMNIEKCHbIMU
yucnamu. Komnnexcno conpsowcennvie uucia. Mooynv u apeymenm uucna. Tpueonomempuueckas
@opma komnnexcrnoeo yucia. Pewenue ypagnenuii 6 KOMNIEKCHbIX YUCTAX.

Metoa uMHTEpBaNOB AJs pelleHus HepaBeHCTB. [IpeoOpa3oBanHust rpagukoB (QyHKIMA: CIBUT,
YMHOKE€HUE Ha YMCJI0, OTPaK€HUE OTHOCUTEIBHO KOOPAMHATHBIX oced. I'paduueckue mMeTombl
pElIeHNsT YpaBHEHUH M HEPABEHCTB. PelleHMe ypaBHEHUMH M HEPABEHCTB, COJEPIKaLIUX
MEPEMEHHYIO TI0J] 3HAKOM MOIYJISL.

CucteMbl TOKa3aTeNbHBIX, JOTApUPMHUUECKUX U HUPPALMOHATIBHBIX ypaBHEHUH. CHCTEMbI
MOKa3aTeNIbHbIX, JIOTapU(PMUUECKUX U UPPALIUOHATIBHBIX HEPABEHCTB.

B3aumno oOpatsbie pyHkiuu. ['padrkn B3auMHO 00paTHBIX (PYHKINH.

[Tonsatne mnpenena ¢yHKUMU B Touke. [lowamue npedena QyHKyuu 6 0OecKOHeUHOCMmU.
Acumnmomul epagpuxa @ynxyuu. CpasHeHnue OECKOHEUHO MANbIX U OECKOHeYHO OONbULUX.
HenpepsiBHocTh pyHKIMN. Cé0ticmaa nHenpepvignvix ¢yuxyuil. Teopema Beviepuumpacca.

Huddepennupyemocts ¢ynkuuu. IlpousBonnas ¢yHkuuu B Touke. KacatenmbHast K rpaduky
¢ynkun. 'eomerpudeckuili U GuU3nueckuil CMbICIT TPOU3BOAHOMN. [Ipumenenue npouzeoonot 6
¢@uzuxe. [IponsBoanble aneMeHTapHbIX GyHKIMA. [IpaBuna nuddepenunpoBanms.

Bropas mpousBoaHas, ee reoMeTpUIeCKUil M (PU3HUECKHUI CMBICIT.

Touku skxcTpeMyma (MakcuMyma U MUHUMyMa). MccnenoBaHue sneMeHTapHBIX (PyHKUIMN Ha
TOYKH  JKCTpeMyMa,  HauOoijbpllee M HAauMEHblIee  3HAYeHWe C  IOMOIIBIO
NPOU3BOJIHOU. [locmpoenue 2paguxoé @yukyuiti ¢ nomowpro npou3eoonvix. Ilpumenenue
npou3eooOHOU npu  peweHuu 3a0ay. Haxoorcoenue dKkcmpemymos QYHKYull HeCcKOIbKUX
nepemeHHbIX.

[lepBooOpasnas. Heompenenenusiii uHTerpan. IlepBooOpasHble 53JIeMEHTapHBIX (YHKIHH.
[Tnomanes kpuBonmHEHHOU  Tpameruu. Dopmyna Herorona-JlelOnuna. OnpeneneHHbINH
UHTETpal. Buluucnenue niowjaoell nIOCKUX guayp u 06vemo8 mei 6paujeHusi ¢ NoMoubio
unmezpana..

I'eomerpus

[ToBTOpenwue. Pemenne 3a1a4 ¢ UCMOIB30BaHNEM CBOMCTB (UTYp HA MJIOCKOCTHU. Penienue 3amaq
Ha JI0Ka3aTeJbCTBO M IOCTPOCHHE KOHTPHPUMEpOB. [IprMeHeHHe MpOCTEHUIINX JOTHYECKHUX
npaBwi. PemieHue 3agad ¢ HMCIOJIB30BAaHUEM TEOPEM O TPEYTrOJbHHUKAX, COOTHOLICHUN B
MPSIMOYTOJIBHBIX TPEYTroJbHHUKaX, (DaKTOB, CBSI3aHHBIX C YEThIpeXyToJbHUKamMH. Pemienue 3amau
C HUCTOJb30BaHUEM (PAKTOB, CBSI3AHHBIX C OKPYXHOCTAMHU. Perenue 3amad Ha WM3MEpEeHUS Ha
IUIOCKOCTH, BBIUMCICHHUS MJIMH U IUIomaneil. Pewenue 3aoau ¢ noMowplo 6eKmopos u
KOOpOUHam.

Harnsagnas crepeomerpust. [Ipusma, napamienenunen, nupaMuaa, TETPasAp.

OcHOBHbBIE TIOHATUSI TE€OMETPUU B TMPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUM U CIENICTBUS W3
HUX. [lonamue 06 akcuomamuieckom memoade.

Teopema Menenas ona mempasopa. IloctpoeHre cedeHnit MHOTOIPaHHUKOB METOJIOM CJIEJIOB.
LenTpanbHOE poekTUpoBanue. [locTpoeHne ceyeHnii MHOTOrpaHHUKOB METOIOM MTPOEKIIHIA.

CkpemuBatomuecss TpsMble B TPOCTPAHCTBE. YTON MEXIy HUMH. Memoovl HaxoxicoeHus
PAaAccmosanutl Mexcoy CKpewu8aouuMucs npSamoiMu.

Teopembl 0 mapamwIenbHOCTH MPSAMBIX M IUIOCKOCTEM B mpocTpaHcTsBe. IlapamnensHoe
MIPOEKTUPOBaHUE U n300pakeHue Guryp. [ eomempuueckue mecma mouex 8 npOCMpancmee.



[lepneHauKyISIpHOCTD NPSAMOM M IIOCKOCTH. OpTOroHaIbHOE MPOEKTUpoBaHuE. HakiaoHHbIE U
npoeknuu. Teopema o Tpex NepneHIuKyIsIpax.

Jlocmpaueanue mempasdpa 0o napaiienenuneod.

Paccrosaus wmexnay ¢urypamm B mpocTtpaHcTtBe.  OOmuMil  meprneHAUKYIsAp — ABYX
CKPELIUBAIOIIUXCS MIPAMBIX.

Vbl B ipoctpaHcTBe. [lepnenauKynsipHbIe IIIOCKOCTH.

Bunel MHOrorpaHHukoB. Pazeepmku muococpannuxa. Kpamuativiue nymu na nogepxnocmu
MHO202PAHHUKA.

[Mpusma. Ilapamnenenunen. CpoiicTBa mapaienenunena. [IpaMOyroapHBIN MapaieienuIe].
HakonHble npu3MBI.

[Iupamuga. Buasl nupamug. OJeMEeHTbl  OpaBUIbHOW  mupamuasl. [lupamuabr ¢
PaBHOHAKIIOHEHHBIMHU peOpaMu U TpaHSIMH, UX OCHOBHBIE CBOMCTBA.

IInomanmn HOBerHOCTeﬁ MHOT'OT'PpaHHUKOB.

Tema Bpamenus: mMuMHIpP, KOHYC, map U chepa. CeueHnus muIMHIpa, KOHyca u mapa. [Ilaposoit
CErMEHT, IIapOBOM CIIOM, MAapOBOU CEKTOP (KOHYC).

VYcedeHHas nupaMua U yCEUEHHBIN KOHYC.

KacarenbHble mpsMble U MI0CKOCTH. Brucannele u omucanHble cdepwl. Kacarowuecs cgepuoi.
Kombunayuu men spawenus.

Bektopsl u koopauHatel. Cymma BEKTOPOB, YMHOJKEHHE BEKTOpa Ha YHCIO. YTOJI MEXITY
BekTopamu. CKallsipHOE TPOU3BECHNUE.

VYpaBHeHue 1wiockocTr. PopMmylia pacCTOSHUS MEXIy TOYKaMH. YpaBHEHUE cdepblPeutenue
3a0ay u 00KA3amMenbCmeo meopem ¢ NOMOUbI0 8eKMOPO8 U MEmMoOOM KOOPOUHAm. DieMeHmbl
2eomempuu macc.

[Tonsatne o6bema. OOBEMBI MHOrOrpaHHMKOB. OOBEMBI Tel BpalleHUs. AKcuomsl obvema.
Bwvi600 gpopmyn ob6vemos npsamoyzonvro2o napanieienunedd, npusmsvl U nupamuowvl. Dopmyis
07151 HaxooxcoeHus oovema mempasopa. Teopemvl 06 omHoOUEHUAX 0OBLEMOS.

Ipunoowcenus unmezpana K 8bluUCIEHUIO 00beMO8 U nosepxHocmeti men gpawerus. Ilnowaow
cpepuueckozo nosca. Obvem waposoeo cios. llpumenenue 00veMos8 npu peuteHuu 3a0au.

[Tnomans chepsl.

Paseepmra yununopa u konyca. IInomaas TOBEPXHOCTH MWIMHAPA U KOHYCA.

KomOuHamm MHOTOrpaHHUKOB U TEJ BPAILICHHS.

[Tonob6ue B ipocTpancTBe. OTHOIIIEHHE 0OBEMOB U TUIOIIAJICH MTOBEPXHOCTEH MO00HBIX (pHTyp.

ﬂGMJfC‘eHM}Z 6 npocmpancmee. napaﬂﬂeﬂbellZ nepenoc, cummempus OmHOCUMeENIbHO NJ10OCKOCNHIU,
UEHMPpAlbHAA CUMMempust, nO6Opom OntHOCUNEIbHO I’Zp}ZJl/lOZZ

Hpeo6pa306aﬂue 1’106061/!}1, eomomemusi. Pewenue 3a0au na niockocmu ¢ ucnonivbzosanuem
cmepeomempudecKux Memooos.

BQPOHTHOCTL U CTATUCTHUKA, JIOTHKA, TEOPUSA Fpa(l)OB " KOMﬁI/IHaTOpI/IKa

HOBTOpeHI/Ie. Hcnons3oBanue Ta6JII/II_I " JuarpaMm JJid NpCACTaBJICHUA JaHHBIX. Pemenne 3aga4
Ha MPUMCEHECHUEC OIMUCATCIBHBIX XAPAaKTCPUCTUK YHUCIIOBBIX Ha60pOBZ CpE€OHUX, HauOOJIBIIEr0 U
HAaUMCHBIICTO 3HAYCHHUA, pa3dMaxad, AJUCICPCHU U CTAHAAPTHOTO OTKJIIOHCHUS. Brruncienue



YacTOT M BEPOATHOCTEH cOObITHI. BhluncieHne BeposTHOCTEH B OMBITAX C PaBHOBO3MOXKHBIMHU
JJIEMEHTAapHBIMM HcXoAaMu. lcnonb3oBaHne KOMOMHATOPUKU. BbluMcieHne BeposiTHOCTEH
HE3aBUCHMBIX COOBITHH. Mcnonp3oBaHue QGOpPMyNbl CIOXKEHHS BEpOSATHOCTEH, JaHarpamm
Diinepa, nepeBa BeposTHOCTeH, popmyibl bepHyin.

Beposamuocmnoe npocmpancmeo. Axkcuomvl meopuu geposimuocmeli.

JIMCKpeTHBIE  CIlyyalHbIE BEJIMYHMHBI

u pacopenencHus. COBMECTHBIE pacCIpeACICHHUS.

PacnpeneneHI/Ie CYMMBI U ITPOU3BEACHN HE3aBUCUMBIX cnyqaﬁme BCJIMYHH.

Ocnognvie nousmus meopuu epaghos. /lepesvs. /{souunoe depeso. Ceasnocms. Komnonenmol

ceasnocmu. Ilymu na epage.

TemaTnyeckoe IJIAHUPOBAHUE C ONPEACTCHUEM OCHOBHBIX BU/I0B y‘lCﬁHOﬁ AeATECJIbHOCTH

No | Tema, pazaea Kos- | XapakrepucTuka OCHOBHBIX BH/IOB JeSITeJIbHOCTH
BO y4eHHMKa (Ha ypoBHe yueOHbIX AeiicTBH)
4acos
Pa3znen «Aaredopa»
10 knacc
IToBropenne marepuana | 4
7-9 knaccoB
1 | delictBuTenbHble ynucina | 12 dopMyIMpoOBaTh  OMpEIEICHUS  HAWOONBIIETO U

HAaMMEHBIIETO 3HaYCHUH (PYHKINH, YETHON 1 HEUETHOU
¢byukumii. dopmynupoBaTh TEOpPEeMBI O CBOWCTBAx
rpadukoB 4ETHBIX W HEUETHBIX (QyHKImiA. Haxomauthb
HauOoJibllIee ¥ HaWMEHbIIIEEe 3HAYeHHS (YHKIMH Ha
MHOXecTBe 1o e€ rpaduky. MccnenoBath (QyHKIHIO,
3amanHyo0 Gopmynoi, Ha 4€THOCTh. CTpouTh Tpaduku
GyHKUMH, WCTONB3YyS YETHOCTh WM HEYETHOCTD.

BrImonHATh reOMETPHUCCKUE npeoOpa3oBaHus
rpadukoB (QyHKIUN, CBS3aHHBIE C MapPaUICTbHBIMH
MepeHocaMH, pacTsSHKCHUSIMH, COKATHSIMH u

CUMMCTPUAMHU, OTHOCHUTCIIBHO KOOPANHATHBIX oceil.

dopmynupoBaTh onpeaeaeHre oOpaTuMol (yHKIHU.
Pacnio3naBate oOpatumyto QyHKIHI0 Mo €€ rpaduky.
VYcranaBnuBath  00paTMMOCTh  (QYHKIMH 1O €€
BO3pACTaHMIO WK YOBIBaHMIO.

@opMyIupoBaTh OINpPENeIeHUEe B3aHMMHO OOpaTHBIX
¢byukumii. [IpoBepsTh, SBISIOTCA U JBE JaHHBIC
¢yHKIMM B3auMHO oOpaTHbIMU. Haxomutb oOpaTHyro
dbyakmuro K gaHHOM oOpatumoit  pynkmuu. Ilo
rpaduKy JaHHOM (yHKIMH CTPOHUTH TpaduKk 0OpaTHOMH
¢byuknuu. YcraHaBiuBaTh Bo3pacTaHue (yObIBaHHE)
oOpatHOi (QyHKIMH TI0O BO3pacTaHUIO (YOBIBAHHIO)
JTAHHOW (PYHKITHH.




YucnoBsle GyHKIUN

10

®opMyIupOBaTh ONpENENeHUsT 00JIaCTU ONpeesIeHUs
ypaBHEHUN (HEPaBEHCTB), PABHOCWIIBHBIX YPaBHEHHI
(HEepaBeHCTB), ypaBHEHUH-CIEACTBHN (HEPABEHCTB-
CIIECTBUI), IMOCTOPOHHETO KOpHs. PopMyInpoBaTh
TEOPEMBI, OTHCHIBAIOLIHE paBHOCUJIbHBIE
npeoOpa3oBaHus ypaBHEHUI (HEpaBEHCTB).
[IpumeHsTH METOA PaBHOCWIBHBIX IpPeoOpa3oBaHMA
JUIs pEIlIeHUsT ypaBHEHUH W HepaBeHCTB. Haxoauts
o0nacTh oOIpeneieHus] ypaBHEHUH U HEPaBEHCTB.
[IpumenssTh  MeTOX  CIENCTBUM I pPELICHUS
YpPaBHEHUU. Pemars HEPaBEHCTBA METOAOM
UHTEPBAJIOB

TpuronomeTpudeckue
byHKIIIN

24

DopMyJIHPOBaTh OMPEICIICHUE PAIMAHHON MEpHI yIia.
Haxomuths pagmaHHylo Mepy yria IO €ro IrpaayCcHoOu
Mepe U IpaJyCHYIO Mepy yIJia [0 €ro paauaHHONW Mepe.
Breruucnars JUTUHBL Iyr OKPY’KHOCTEM.
@opMyIMpOBaTh OMNpPEACIICHUS KOCHUHYCa, CHHYCA,
TAHT'€HCA M KOTaHI€HCa yrIja IOBOpPOTA. BBISICHATH
3HAK 3HAYCHUH TPUTOHOMETPUYECKUX  (PYHKITUH.

Ypowars TPUTOHOMETPUUECKHUE BBIPAKCHUS,
UCIOJIBb3YSl CBOMCTBA YETHOCTU TPUTOHOMETPUYECKUX
(GyHKIUH. ®opMynHpoOBaThH OIIPEICIICHUS
Nepuon4eckol (QyHKIMM, €€ TIIaBHOrO MepHoAaA.
Ympowmars TPUTOHOMETPUUECKHUE BBIPAKCHUS,
UCIOJIB3YS CBOMCTBa NEPUOAUYHOCTH

TPUTOHOMETPUYECKUX (PyHKIMH. OnKchIBaTh CBOWCTBA
TpUroHOMeTprueckux QyHKuid. CtpouTh Tpaduku
(GyHKIMH Ha OCHOBE TpaUKOB YETHIPEX OCHOBHBIX
TpuroHometpuueckux ¢Gyukmmii. IIpeoOpa3zoBbIBaTH
TPUTOHOMETPUYECKUE  BBIPDAKEHUS  HAa  OCHOBE
COOTHOUICHHH MEeXIy TPUTOHOMETPUUYECKUMU
(GyHKIMSAMH OJHOTO W TOro e aprymenra. Ilo
3HAUYCHHUSIM OJIHOM TPUTOHOMETPHYECKOW (PYHKIIUU
HaXOJUTh 3HAYEHUS] OCTAJIbHBIX TPUTOHOMETPUYECKUX
(GyHKIUI TOro ke apryMeHTa.

[Ipeo6pa3oBbIBaTE TPUTOHOMETPUUECKHUE BBIPAKECHUS
Ha OcHOBe (opMyI cioxkeHus. Onupasich Ha GOPMYIIbI
CIIO)KEHMs, JIOKa3plBaTb  (OPMYJbl  MPHUBEACHUS,
¢dbopMysBbl BOWHBIX YIJIOB, (GOPMYJIbl CYMMBI H

pazHoCTH CHHYCOB (xocuHyCOB), (bopMyJIbI
npeoOpa3oBaHusl MPOU3BENEHHUSI TPUTOHOMETPUUYECKUX
byHKIUR B CyMMYy. [Ipeo6pa3oBbIBaTH

TPUTOHOMETPUYECKHE BBIPAXKEHHUS HAa OCHOBE (HOpMYyIT
npuBeaeHus, GOpMyJl ABOMHBIX U MOJOBUHHBIX YTJIOB,
dbopMyl CyMMBI U Pa3HOCTH CHHYCOB (KOCHHYCOB),
bopmyn npeoOpa3oBaHUs MIPOU3BEICHUS
TPUTOHOMETPUUYECKUX (PYHKIHA B CyMMY

Tpuronomerpuyeckue
ypaBHEHUS

10

dopmynupoBaTh OIIpeeIEeHUs apKKOCHHYCa,
apKCHHYyca, apKTaHreHca, apKkoTaHreHca. Haxoautb
3HA4YEeHUs OOpATHBIX TPUTOHOMETPHUYECKUX (YHKUUH




IUIE  OTACTBHBIX TaOJIMYHBIX 3HAYCHWH apryMeHTa.
Hcnonb3ys  TOHATHS  apKKOCHHYCa, apKCHHYca,
apKTaHTEHCa, apKKOTAaHTEHCa, pellaTh IMPOCTeHIINe
TPUTOHOMETpUYECKHe YypaBHEeHUs. DopMyIHpoBaTh
CBOMCTBa OOpaTHBIX TPUTOHOMETPUUYECKUX (YHKIIHI.
Crpoutp rpadukn (yHKIMA Ha OCHOBE TIpauKOB
YeTHIPEX OCHOBHBIX OOPATHBIX TPUTOHOMETPUYECKHX
¢byHKuMiA.  YopomiaTh — BBIpQXKEHHUS, — COJEprKallue
oOpaTHBIE TPUTOHOMETPHUECKUE QYHKITUH.

Pacnio3naBaTh TpPUTOHOMETPUYECKHE YypaBHEHHUS U
HEpaBEHCTBA. PemraTs TPUTOHOMETPUYECKHE
ypaBHEHUS, CBOJISAIIHECS K anredpanvecKum
ypaBHEHMSIM, B YAaCTHOCTH pemaTh OJHOPOIHBIE
TPUTOHOMETPUYECKUE YPABHEHHUs IIEPBOM M BTOPOU
CTENEHW, a TaKXKe pellaTb TPUTOHOMETPUUYECKHUE
ypaBHEHUSI, TPUMEHSISI METOJ  Pa3joKEeHHUs  Ha
MHOKHUTEIIH. Pemratn MpocTenIIme
TPUTOHOMETPUUECKUE HEPABEHCTBA

ITpeoOpa3oBanue
TPUTOHOMETPUUYECKUX
BBIPAKCHUU

21

[IpeoOpa3oBbIBaTE TPUTOHOMETPHUECKHUE BBIPAKECHUS
Ha OCHOBE COOTHOIIECHUN MEXIY
TPUTOHOMETPUYECKUMHU (PYHKIMSIMH OJTHOTO U TOTO K€
apryMeHTa. ITo 3HAYCHUSAM OJTHOM
TPUTOHOMETPUYECKON (YHKIIUU HAXOIUTh 3HAYCHHUS
OCTAJIbHBIX TPUTOHOMETPUUYECKUX (YHKIHMA TOTO Ke
apryMeHTa.

[IpeoOpa3oBbIBaTh TPUTOHOMETPUYECKUE BBIPAKCHUS
Ha OCcHOBe (opMy cioxxkeHus. Onupasich Ha HOPMYITBI
CIIOKEHUsI,  JOKa3biBaTh  (OpMyIJIBI  TIPUBEACHUS,
GbopMyNbl  TBOWHBIX YyIJIOB, (OPMYIBI CYMMBI U
pasHOCTH CHHYCOB (KOCUHYCOB), bopMyIIBI
npeoOpa3oBaHusl MPOU3BEIEHHUS TPUTOHOMETPUUYECKUX
byHKIMIA B CyMMYy. [IpeobpazoBrIBaTH
TPUTOHOMETPUYECKHE BBIPAKEHHSI Ha OCHOBE (HopMys
NpUBEICHUs, GOPMYIT JBOWHBIX U TIOJIOBUHHBIX YTJIOB,
¢dbopMyn CyMMBI M Pa3HOCTH CHHYCOB (KOCHHYCOB),
hopmyn npeoOpa3oBaHUs MIPOU3BEICHUS
TPUTOHOMETPUUYECKUX (PYHKIIHA B CyMMY

KommiiekcHrie yncia

@opMyJIHPOBaTh OMNPEACIICHUS KOMIUIEKCHOTO 4YHCIa,
apu(METHYECKUX  JEHUCTBUH C  KOMIUIEKCHBIMH
YuCcJIaMH, JACHUCTBHUTEIRHOM W  MHHMOM  dYacTeH
KOMILUTEKCHOTO YHCJIa, aJire0pandeckoi (hopMblI 3aricu
KOMIUIEKCHOTO 4YHMCJa, MOAYJISl KOMIUIEKCHOTO 4YUCia U
€ro apryMeHTa, COMNpPSKEHHBIX KOMILJIEKCHBIX YHCEN.
Brinonuate apupMeTHIeCcKHe JENUCTBHUSA c
KOMIUIEKCHBIMHM 4yHuciaaMu. HaxoauTe NelCTBUTENbHYIO
W MHHUMYK YacTH KOMIUIEKCHOTO 4YHCIa, MOJIYJb
KOMIUIEKCHOTO YMCJIa U €ro apryMeHT, KOMILUIEKCHOE
YUCJI0, CONPSOKEHHOE K JaHHOMY. POpMyJIHMpOBATH
ompe/ie]ICHUE TPUTOHOMETPUYECKON (OpMBI 3amucu
KOMIUIEKCHOTO yucia. M300paxaTh KOMIUICKCHBIC




yucila Ha KOMIUIEKCHOM INIocKocTH. Haxomuts
KOMIUIEKCHYIO ~KOOpAuHary uyucna. I[IpencraBiars
KOMIUIEKCHOE YHUCJIO B TPUTOHOMETPHUUECKOU (opme.
BBINOJIHATE yMHOXKEHUE, NEIEHUE U BO3BEICHHE B
HaTypaJIbHYIO CTENEHb KOMIIIEKCHBIX qJHceln,
3aMHUCaHHBIX B TPUTOHOMETPUYECKOM popme.

[IpuMeHATh KOMIUIEKCHBIE YHCIa [JJs  pEelIeHUs
anreOpanvyecknux ypaBHEHHM, B YACTHOCTH KBaJPaTHBIX
ypaBHEHUN C AEHCTBUTENBHBIMU KO3(pPUIMEHTaMU U
OTpHULIATENBHBIM JIUCKpUMUHAHTOM. POpMyIHpOBaThH
OCHOBHYIO TEOpPEMY aJIreOphbI

IIpousBogHas

25

YcTaHaBiuMBaTh CyILIECTBOBaHME Npenena (yHKIUH B
TOYKE W HAXOJHUTh €ro Ha OCHOBE Irpaduka (QyHKIHH.
Pasnuyath rpaduku  HENPEephIBHBIX M Pa3pbIBHBIX
GbyHKIHA.

Haxomute mnpupameHue aprymMeHTa M IpHUpALLECHUE
GyHKIIMM B TOYKE. BBIYUCIATH CpPEIHIOI0 CKOPOCTh
JNBWKEHUS MaTEpUAIIbHOM TOYKM MO 3aKOHy €€
JIBUKEHUS.

®opMyIupoBaTh ONpeieIeHue MPOU3BOIHON (PYHKIIUU
B TOYKE, TMpaBWIa BBIUUCICHUS MPOU3BOIHBIX.
Haxonute  mpou3BojaHbIE  (QYHKIUM, ypaBHEHUS
KacaTelbHbIX  rpaduka  (QyHKIMH, MTHOBEHHYIO
CKOpPOCTb JBUKCHUS MaTepHaIbHON TOYKH.
Hcnons30BaTh MEXaHWYECKHMH W TE€OMETPUYECKUN
CMBICI TNPOM3BOJAHOM B 3ajJadyax MEXaHUKH U
TE€OMETPHUH.

®opMyIMpoBaTh MPU3HAKH MTOCTOSTHCTBA, BO3PACTAHUS
u yObBaHus ¢QyHKIMH. HaxoauTe MPOMEXYTKH
BO3pacTaHWs W yObIBaHMA (QYHKIMH, 3aJaHHON
hopmyioit.

@®opMyIUpOBaTh OINpEAETIEHUS] TOYKM MaKCUMyMma U
TOYKM MHHHUMYyMa, KPHUTUYECKOM TOUKH, TEOPEMBI,
CBSI3BIBAIOIIME TOYKU SKCTPEMyMa C IPOU3BOJHOM.
HaxoauTh TOUkM 3KCTpeMyMa (QyHKIUH, HauOoJbIee
1 HaMEeHbIlIee 3HaUeHUs (PYHKIIUU HA IPOMEXKYTKE.

HccnenoBath  cBoiicTBA (YyHKIMH C  TIOMOIIBIO
MIPOU3BOHON M CTPOUTH TpadUKu (HYyHKIIHMA

KomMOunatopuka
BEPOSTHOCTH

u

Hcnonp30BaTe METOJ MATEMAaTUYECKOW MHAYKLIMH IIPU
JI0Ka3aTeNIbCTBE PABEHCTB (HEPABEHCTB, YTBEPKICHUI
O JEIMMOCTH  ILENbIX 4YHCEed), 3aBUCSIIUX OT
[IEPEMEHHOM, NPUHUMAIOIIEH HATypaJIbHbIC 3HAYCHUS.
Pa3nmuyarte MHOXECTBA M YNOPSIOYEHHBIE MHOXECTBA.
DopMyIMpOBATH OINIpEeNEIICHUS MIEPECTaHOBKH
KOHEYHOT'O MHOJKECTBA, Pa3MELICHHUS U3 N DJIEMEHTOB
no k, coueranusi (KOMOMHAIMK) U3 N 3JIEMEHTOB 110 k.
BblYMcnATE  KOMMYECTBO IIEPECTAHOBOK KOHEYHOTO
MHOXECTBA, pa3MeIleHuil W3 n syemMeHToB mo k, a




TaKKe€ KOJIMYECTBO COUETAHUI M3 N AJIEMEHTOB MO K.
[Ipumensts  ¢opmyny  OunHoma  HploToHa u
TpeyroiabHUK [lackans 1 cOkpaméHHOro YMHOKEHUS

Oo6o061aromiee
MIOBTOPEHHE
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11 kiaacc

IloBTOpenne Mmarepuana
10 knacca

BoinonusATe  apudmernyeckue JIEHCTBUS, COYeTas
YCTHBIE W  IUCBMEHHBIE IIPUEMBI, IIPUMEHEHUE
BBIYUCIIMTEIBHBIX YCTPOWCTB; HAaXOAUTh 3HAYECHUS
KOpHA  HATypaJlbHOM  CTEIEHH, CTEIEHU c
palMOHAIbHBIM ITOKA3aTEJIEM.

[IpoBomuTh MO M3BECTHBIM (QOpPMyJIaM U TpaBUIIaM
npeoOpazoBaHus OYKBEHHBIX BBIPKCHHUI,
BKIIIOYAaKOIIUX CTCIICHHU, paarKaJibl )41
TPUTOHOMETPUYECKHE (PYHKITUH, BBIYHCIISITH YUCIOBOE
3HaueHHe OyKBEHHOT'O BBIPAXKECHHUS.

Haxonute  mpousBojgHble  (YHKIMH,  TOJB3YACH
npaBwiaMu AU GepeHInPOBaHUS.

Haxomutes  mpousBogHble  (YHKIMH,  TOJB3YACH
npaBuiamMu auddepeHIupoBaHusl.

[IpumeHsiTh ~ NpPOW3BOJAHBIE  JJII  HMCCIEAOBAHUSA
(GYHKIMH W MOCTPOEHHsI MX I'paMKOB B HECIIOKHBIX
ciydasix. B nuanore ¢ yuyuTeneM COBEpIIEHCTBOBATh
CaMOCTOSITENILHO BIpaOOTaHHBIE KPUTEPUN OLIEHKU.

Hcnonp30BaTh J0Ka3aTEbHYI0 MATEMAaTHYECKYIO PEYb.
PaGorate ¢ wuHpOpMalueil, B TOM UHCIE U C
Pa3IMIHBIMA MaTeMAaTHIECKUMHU TEKCTAMH.

Hcnonb3oBarh  MaremMaTH4YECKUE  CpelncTBa IS
W3y4YEeHUS U OINHCAHUS pPEAJbHBIX IPOLECCOB U
SIBJICHUH.

1 MuorouieHsl

10

3Hath apuMeTHyYeCKHe Olepalud HajJ  MHOTO-
YJI€HaMH OT OJHOM NIEpEMEHHOM, TeopeMy besy.

Z[eJ'II/ITB MHOI'O4JICH Ha MHOI'O4JICH C OCTaTKOM,
packiIaablBaTb MHOT'OYJICHBI HA MHOKUTCIIN.

HmeTth NpeaACTaBJICHUC 00 OIHOPOJHBIX,
CUMMETPUUCCKHUX MHOTIo4JeHax oT HECKOJIBKHNX
NEPCMCHHBIX, BO3BPATHLIX YPABHCHUAX.

3HaTh (OPMYJBl COKPAIEHHOIO YMHOMKEHHs s
CTapUIMX CTENEeHEH, crocoObl pelleHus] ypaBHEHUN U
CHUCTEM YpPaBHEHMI; METOAbl PEIIECHUS YPaBHEHUM
BBICIIIMX CTENEHEH: METO pa3yIoKEeHUsI Ha MHOKUTEIH
u METOJ BBEJICHUS HOBOM IIEPEMEHHOM,
(GyHKIMOHATBHO-TpaguUeCcKre MPUEMBI

2 | CremeHM W KOpHH.

24

BBINONMHATE OCHOBHBIE OEWCTBHUS CO CTEHCHIMH C




Crenennsle QpyHKINN

LEJIBIMU U pallMOHAJIBHBIMHA ITOKA3aTCIISIMU.

IIpuMeHATH cBOMCTBA KOpHA N-  CTENEHM A
BBIUMCIICHUS] 3HAUYEHUH M NpeoOpa3oBaHUN YHMCIOBBIX
BBIPAXCHU, COAEPIKAINX KOPHU N-U CTEIICHHU.

3HaTh CBOMCTBAa CTENEHHBIX (YHKIMA U  yMeTb
MPUMEHSTh UX MPU PELICHUH MPAKTUYECKUX 3a/1ad.

Hcnonp3oBaTe NMpHOOpETEHHBIE 3HAHUS W YMEHHS B
IIPAKTUYECKON NEATEIbHOCTU M MOBCEIHEBHOM >KU3HU
JUIE  BBINIOJHEHUS ~ pacyeToB 1o  (opmynam,
COCTaBJIEHUs] (OPMYJ, BBIPAKAIOLUIMX 3aBUCUMOCTH
MEXKy pealbHbIMU BEIIMYNHAMH.

BEBINONHATE OCHOBHBIE Z[eﬁCTBHH CO CTCICHAMU C
paliOHAJIbHBIMHA ITOKA3aTCIIAMU.

[IpumeHsITh Ha NpPaKTHMKE MHOrooOpas3ue CBOICTB H
rpaduKOB CTENEHHOW (QYHKUMU B 3aBUCUMOCTH OT
3HAYECHHUI OCHOBAHUM U ITOKA3aTeJIeH CTEICHH.

Boiienste 1 GopMynHpoBaTh MO3HABATENBHYIO LEIb.
OCo3HaHHO W  TPOU3BOJIBHO CTPOUTH  pEUYEBBIC
BBICKa3bIBaHUS B YCTHOH U MHUCbMEHHOU (opMme;

CraBuTh y4eOHyIO 3amadyy Ha OCHOBE COOTHECCHHS
TOTO, YTO y>K€ M3BECTHO U YCBOEHO, U TOTO, YTO €Il
Hems3BecTHO. C JOCTaTOYHOM MOJHOTOM M TOYHOCTBIO
BbIpakaThb CBOM MBICIIA B COOTBETCTBHH C 3aJa4aMH U
YCIIOBHSIMU KOMMYHUKAIIHH.

Brimenste W Oco3HaBaTh TO, UYTO YK€ YCBOCHO,
0CO3HaBaTh Ka4€CTBO U YPOBEHb YCBOCHHUS.

IToka3zaTenbHas
JorapupmMuyecKas
byHKIUS
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Nmerp HarmsgHOE TIPENCTaBICHUS OO0 OCHOBHBIX
CBOMCTBaX TMOKA3aTENbHBIX H  JIOTAPUPMUUICCKUX

GbyHKIHA.

KoHnctpynposats SKBUBAJICHTHBIC pedeBbie
BBICKa3bIBaHUS C UCIOJIb30BAaHUEM aIreOpanyeckoro u
F€OMETPUYECKOTO SI3bIKOB.

N3o06paxath rpaduku MOKAa3aTebHBIX u
norapuMudeckux QyHKITUH.

BoiaBurate Bepcun peuieHusi npoOieMbl, OCO3HAaBaTh
(v uHTEpHpeTHpOBaTH B cllyyae HEOOXOAMMOCTH)
KOHEYHBIN pe3yJibTar, BBIOMpATH CpelcTBa
JNOCTWMKEHMSI LEIM W3 MPENJIOKEHHBIX, a TaKXKe
YUYUTHCSA UCKATh UX CAMOCTOSITENIBHO.

CocTaBnarh (MHOMBUAYaJbHO WIM B TpyNIe) IUIaH
perieHus: mpoOIeMBI.

Hcnons30BaTh MaTeMaTUYECKHE 3HAHMS JUIS PELICHUS
pa3IMYHBIX MAaTeMAaTHMYECKUX 3aJa4 U OLCHKHU
IIOJIyYEHHBIX PE3YJIbTATOB.




Hcnonp30Bath J0Ka3aTEIbHYI0 MATEMaTHYECKYIO PEUb.
PaGotare ¢ wuHpopmammeir, B TOM dHcIe U C
Pa3IMYHBIMH MaTEMaTHYECKUMH TEKCTaMHU.

Hcnonb3oBarh  MareMaTH4YECKHE  CpelacTBa IS
W3y4YEeHUS] M OINUCAHUS pPEaJbHBIX IMPOIECCOB U
SIBJICHUH.

OnuceiBaTh CBOWCTBA IOKa3aTeJIbHBIX U Jorapud-
MUYecKuX (pyHKUUH, onupasich Ha rpaduk.

Pemarp  mokazaTenbHblE W JIOTApU(PMUUECKHE
YpaBHEHUSI.

Pemars MpocTerIme TIOKAa3aTeNIbHbIE u
norapudMuUecKre HEPaBEHCTRA.

WNwmerp HarnsgHoe mpenacTtaBieHus 00 OCHOBHBIX
CBOMCTBAX TMOKA3aTeNbHBIX H  JIOTAPUPMUICCKUX
GYHKIMH, YMETh WIUTFOCTPHPOBATH HX C IOMOIIBIO
rpaduyecKuX H300paKEHUH.

Hcnonb3oBath cBOICTBA (PYHKIMU Ui CPaBHEHUS H
OIICHKHU €€ 3HAaYeHUIl.

Pemarp  mokazaTenbHble W JIOTApU(PMHUYECKHE
YPaBHEHUS W HEPABEHCTBA, IPUMEHsS pPa3IUYHbIE
METO/Ibl UX PEIICHUS.

BbiiBurate BepcuM pelieHus: MpoOJieMbl, OCO3HABATh
(v wuHTEepHpeTHpoBaTh B CiIy4ae HEOOXOIUMOCTH)
KOHEYHBII pe3yibTar, BBIOMPATH cpeacTBa
JNOCTIDKEHHSI TEeNW W3 TPEAJIOKEHHBIX, a TakkKe
YUUTBCS UCKATh UX CAMOCTOSITEIBHO;

CocrtaBiiaTh (MHAMBUAYalbHO WJIM B TpYyIIe) IUIaH
pemieHust poOieMsl. Mcmonb30BaTh MaTeMaTU4eCKUe
3HAHUS Ul PELIEHHs Pa3IUYHBIX MaTeMaTH4eCKUX
3aJjad M OIECHKH  TIOJIYYEHHBIX  PE3yJIbTaTOB.
Hcnonb30BaTh J0Ka3aTEbHYI0 MATEMaTHYECKYIO peyb.
PaGorare ¢ wuH(popmammeir, B TOM dHCIEe U C
Pa3IUYHbIMU MaTeMaTHYEeCKUMHU TEKCTaMH.
Hcnonp3oBaTe  MaTeMaTH4eCKHE  CpeiCcTBA IS
U3yYeHUs] M ONMCAaHUS PpEAJbHBIX IPOLECCOB U
SIBJICHUM.

[TepBooOpaznas
HHTErpall

Haxonute mnepBooOpa3Hble, MONb3YACh TaOIUIEH
epBOOOPA3HBIX.

3HaThb CBOMCTBO epBOOOPaA3HOA, IpaBuIIa
HAaXO0X/ICHHUS ePBOOOPA3HBIX.

Beruucnate nHTErpasel B NPOCTHIX CIydasx.
Haxonuts momans KpUBOJIUHEHHON TPAIICLIUH.

OcBouthb TCXHUKY HAXOKIACHUA HepB006paSHBIX.




Y CBOWUTh F€OMETPUUYECKHI CMBICT UHTETpAa.

BocnpousBoguts  GOpPMYNIHMPOBKH  ONpEICICHHH,
KOHCTPYHPOBAaTh HECJIOKHbIE OIpeAeIeHUs
CaMOCTOSTEIIBHO.

Boiiensate 1 GopMynHpoBaTh MO3HABATENBHYIO LEINb.
OcCo3HaHHO W  TPOU3BOJIBHO  CTPOUTH  pEUYEBBIC
BBICKa3bIBaHUS B YCTHOIH M MUCbMEHHOU (hopMe.

CraBuTh y4eOHyIO 3a7adyy Ha OCHOBE COOTHECCHHS
TOTO, YTO y>K€ M3BECTHO U YCBOEHO, U TOTO, YTO €Il
Hem3BecTHO. C JOCTaTOYHOM MOJHOTOM M TOYHOCTBIO
BBIpaXaTh CBOM MBICIIA B COOTBETCTBHH C 3aJa4aMH U
yCIoBHsIMU KOMMyHUKanuu. Oco3HaBaTh KadeCTBO M
YPOBEHb YCBOCHHUS; CTPYKTYpHUPOBATH 3HAHMUSI.

OIEMEHTBI
BEPOATHOCTEMN
MaTeMaTHYECKOU
CTaTUCTHKH

TEOpUU
"

Pemrate KOM6PIH8.TOpHBIC 3aJa4du.

W3pnekath ~ wHGMOpMAIMIO,  MPEICTABICHHYID B
TabmuIax, Ha IuarpaMmmax, rpadukax.

CoctaBisaTh TabIMILIbI, CTPOUTH AUArPAMMBI, IPa(UKH.

Beruncisate cpenHue 3HAYEHUsI  PE3yJbTaTOB
U3MEPECHU.

HaxoauTh BepoOSTHOCTH CIOy4YalHBIX COOBITMH B
MIPOCTEUIINX CITyYasix.

Haxoauts qaCToTy COGBITI/IH, HCIOJIb3YyA COOCTBEHHBIE
Ha6J'IIOI[eHI/I$I " TOTOBBIC CTATUCTHYCCKHUEC JaHHBIC.

Hcnonp3oBath npuoOpeTeHHbIE 3HAHMS W YMEHUS B
MIPAKTUYECKON NEATEIbHOCTU M MOBCEAHEBHOM >KU3HU
JUIS  peuieHHusl y4deOHbIX U MpaKTHYECKUX 3ajad,
TpeOYIOLIMX CUCTEMAaTHYECKOro nepedopa BapuaHTOB.

Hcnonp30BaTe NMpUOOpPETEHHBIE 3HAHUSA U YMEHHS B
MIPAKTUYECKOU JEATEIBHOCTH U NOBCEAHEBHOM JKU3HU
JUIi CPAaBHEHUS IIAHCOB HACTYIUJICHHUS CIy4YalHbIX
COOBITHI, OLIEHKU BEPOSTHOCTH CITy4aifHOT'O COOBITUS B
MPAKTUYECKUX

CUTyalUsX, COIOCTABIECHUS MOJEIU C PEATbHOU
curtyauueil. IloHMMarh pas3iIM4YHBIE CTATUCTUYECKHUE
YTBEPXKACHMUS.

Beigensats u GopMynIupoBaTh MO3HABATEIBHYIO IENb.
OCO3HaHHO W  TNPOU3BOJIBHO CTPOUTH  pPEUYEBBIE
BBICKA3bIBaHUS B YCTHOUM M MUChMEHHOU (hopme.

CtaBuThH yLIC6HYIO 3aa4y Ha OCHOBC COOTHCCCHUA
TOro, 4To YK€ M3BCCTHO W YCBOCHO, U TOI'0, YTO CIIC
HeusBecTHO. C JIOCTaTOYHOH IOJHOTOH M TOYHOCTBIO
BbIpaXXaTb CBOW MBICJIM B COOTBCTCTBUU C 3aJadYaMU U
YCJIOBUSAAMU KOMMYHUHKAIIUH.




Boigenats u oco3HaBaTh TO, YTO YXE YCBOEHO U UTO
€lle MOJIEKUT YCBOEHHUIO, OCO3HaBaTh KAadyeCTBO U
ypoBeHb  ycBoeHUsA.  CTpyKTypHpOBaTb  3HaHUS.
Hcnonp30BaTh JOKa3aTENbHYI0 MAaTEMAaTUUECKYIO PEYb.
PaGorate ¢ wuHpoOpMainuedl, B TOM UHUCIE U C
pa3IMYHBIMM MAaTEMAaTUYECKUMH TEKCTaMHU.

VYpaBHeHnus
HEPaBEHCTBA.
ypaBHEHUH
HEPaBEHCTB

U
CucreMbl
U
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Pemate paluroHalbHbIE, MTOKa3aTelIbHbIE u
JorapupMHUUECKUE  YpaBHEHUS U HEPaBEHCTBA,
MpPOCTEUIINE HUPPALMOHAIbHBIE M  TPUTOHOMETPH-
YECKUE YPaBHEHMSI, UX CUCTEMBI.

CocTaBnsTh YpaBHCHUA W HCPABCHCTBA II0 YCJIIOBHIO
3aJa4u.

Hcnonp30BaTe MpHOOpETEHHBIE 3HAHWS M YMEHHS B
MPAKTUYECKOU NIESITEILHOCTH U MOBCEIHEBHOM KU3HU
JUIA HOCTpOeHI/IH 148 HUCCJICOOBAaHUA HpOCTefIHIPIX
MaTeEMaTHYECKUX MOJEIEH.

Pemate ypaBHEHMsT W  HEpPaBEHCTBA, HCIIOIb3YS
pa3IMYHbIE METOJBI UX PEILICHHUS.

3HaTh M TIOHMMAaThb TEOPEMBl O PaBHOCHIBHOCTH
YpPaBHEHUH, YMETh UCMOJIb30BATh UX HA MPAKTHUKE.

[IpumensaTh pazauuHble (OPMBI CAMOKOHTPOJS TMpHU
BBITIOJTHEHUH NTPEOOPa30BaHUM.

Boelaensate U 0cO3HaBaTh TO, YTO YXKE€ YCBOCHO U 4YTO
elle MOMJICKUT YCBOEHHIO, OCO3HAaBaThb KadyeCTBO M
YPOBEHb YCBOCHHS.

[IpencraBisaTh KOHKPETHOE COJAEp)KaHHWE U cOooOIIaTh
€ro B MUCbMEHHOU U YCTHOU (opme.

C nocTraToyHOM MONHOTOW M TOYHOCTBIO BBIPAXKATh
CBOM MBICIIM B COOTBETCTBUU C 3aJa4aMU U YCJIOBUSMU
KOMMYHHUKAIUH.

Pa6otast 1o riany, cBepsTh CBOU JACUCTBUS C LEIBIO U,
pu HE00X0IUMOCTH, HCIIPABIIATH OLLIMOKHU
CaMOCTOSITEIIBHO.

BocnponsBogute  GopMyNIHMpOBKH  ONpEACIICHUIA,
KOHCTPYUpPOBAaTh HECJIOKHBIE olpeAeIeHus
camocrosTenbHO.  Mcmonbp3oBaTh  JJOKa3aTENbHYIO
MaTeMaTUYECKYIO peyb.

PaGotate ¢ wuHpopmammeil, B TOM uyHcIe U C
Pa3IMYHBIMH MaTEMaTHYECKUMH TEKCTaMHU.

CocTaBnarh (MHOMBUAYaJbHO WJIM B TpyNIe) IUIaH
pemeHus mpoosemel. PaboTtathk ¢ nHGOpMaImei, B ToM
4KCJIe ¥ C pa3IMYHbIMM MaTeMaTHYECKUMH TEKCTaMU.

Oo6ob61maromiee
MIOBTOPEHHE

16




I'eomerpus

10 xnacc
1 | Hexkoropble cBeneHusi | 12
U3 IVIAHUMETPHH.
dopmynupoBaTh U 10Ka3bIBaTh TEOPEMBI 00 yriie
Yrasl u OTPE3KH, | , MEXIy KacaTeIbHOU U XOPJI0il, 00 OTpe3Kax mepe-
CBSI3aHHBIE c CEKAIOIINXCS XOP/I, O KBaJpaTe KacaTelIbHOW; BbI-
OKPYKHOCTBIO. BOAUTH (hOPMYIIBI JJIs1 BEIUUCIICHUS YTIIOB MEXKIY
JBYMsI IIEPECEKAIOIIMMHUCS XOpAaMH, MEXy ABYMs
CEKYyILIMMU, IPOBEAEHHBIMHU U3 OJHOU TOUKH; Pop-
MYJIMPOBATH U JOKA3bIBATh YTBEPKIAEHUS O CBOM-
CTBaxX U MpHU3HAKaX BIMCAHHOTO M OMUCAHHOIO
YETHIPEXYTOJIBHUKOB; PEIIATh 3aJa4l C UCIIOIb30-
BaHHEM U3YYEHHBIX TEOPEM U (POpMyII.
BreiBoauTh (hopMyIibl, BeIpakaroue Meauany
1 OMCCEKTPUCY TPEYTOJbHUKA YEpPe3 €ro CTOPOHBI,
a TaKKe pa3IuyHbie (HOPMYIIBI TUIOIMIATU TPEYTOIb-
HUKa; (pOpMyIHpOBaTh U JOKA3bIBaTh YTBEPKIACHUS
00 OKpY>XHOCTH U TpsMON Dilnepa; pemiath 3agadu,
WCIIOJIb3Y$ BbIBEACHHBIE (POPMYJIBI.
Pementie 4 @opMyIMpoOBaTh U JIOKa3bIBaThb TeOpeMbl MeHenas u
TPEYrONLHIKOB. UeBbl ¥ UCTIOIB30BATH UX IIPU PELICHUU 33]1a4.
®opMyIUpOBaTh OMpPENEICHUs AILIUICA, TUIIEp -00JIbl
Y 11apa0oJIbl, BEIBOJUTH UX KAHOHUYECKHE YPAaBHEHHS U
n300paxkaTh 3T KPUBBIE HA PUCYHKE
2
Teopema MeHenas wu
YeBsl.
2
Onnunc, rumnepbona u
napabo:a.
2 | Beenenue. 3
[Ipenmer crepeometpun. | 1 [lepeuncnare OCHOBHBIE (HUTYpHl B TPOCTPAHCTBE
Akcro (Touka, mpsMas, IUIOCKOCTh), (OPMYJIHPOBATH TPH
KCHOMBI
akcuoMbl 00 WX B3aUMHOM pPAacMOJOXKEHUH H
CTEPEOMETPUH.
WUIIOCTPUPOBAaTh 3TU  aKCUOMBI IPUMEpPaMH U3
OKpY’KaroIIei 00CTaHOBKH.
®opMyIUpPOBaTh U JI0OKa3bIBaTh TEOPEMY O IUIOCKOCTH,
MIPOXOJAIIEH 4Yepe3 MpSAMYK U HE JIeXKalllyl0o Ha Hel
2 TOYKY, U TE€OpeMy O IUIOCKOCTH, MPOXOJslIie uepes




Hekortopeie  cnenctBus JIBE TIepeceKaroIuecs IpsiMble.
U3 aKCHOM.
IMapajuieabHOCTH 15
NPSMBbIX U IJIOCKOCTE.
®opMyIupOBaTh ONpPEEICHNUE MAPAIIIEIbHBIX TPIMbIX
IMapaniaeabHoOCTD 4 B IMPOCTpaHCTBE, (OPMYJIMpPOBAaTH M JIOKa3bIBaTh
NpsIMBIX, NPSIMO M TEOPEMBI O MapaJIENbHBIX MPSIMBIX; OOBICHSTH, KaKHUe
IUIOCKOCTH. BO3MO>XKHBI ClIydald B3aMMHOI'O PACIIOJIOKEHHS MPSIMOU
U IUJIOCKOCTH B  IPOCTPAHCTBE, M  MIPUBOIUTH
[TapannensHble TpsIMbIE N
WUIIOCTPUPYIOLIME  NPUMEPBl U3  OKpYyXKarouleu
B MpOCTPAHCTBE. 00CTaHOBKH; dbopmynupoBaTh ompeiesIieHue
[TapamienbHOCTh  TPEX napajieNIbHBIX MPSMON M MJIOCKOCTH, (POPMYIHPOBAThH
IPSMBIX. U JI0Ka3blBaTh YTBEPXKACHUA O MapaJICIIbHOCTH
NpSMOM M TUIOCKOCTH (CBOWCTBA M NPU3HAK); pellaTh
Hapamfem’HOCTB 3aJlayd Ha BBIYMCIIEHUE U J0Ka3aTeJIbCTBO, CBSI3aHHBIE
TPAMOM H TIIOCKOCTH. CO B3aMMHBIM PACIIOJIOKEHUEM MIPSIMBIX U INIOCKOCTEN.
OOBsACHATh, Kakue BO3MOXHBI CIIy4al B3aHMMHOIO
pacmojoXKeHus: ABYX HpPsSIMBIX B IPOCTPAHCTBE, H
MIPUBOIUTH WLTIOCTPUPYIOIINE PUMEPBHI;
(GbopMynIHpOBaTH  ONpEAETICHHE  CKPEIINBAIOLINXCS
NpsMBIX, (opMyIHpoBaTH M JOKa3blBaThb TEOpPEMY,
BBIPAYKAIOLIYIO NIPU3HAK CKPEIIMBAIOIINXCS MPSAMBIX, U
Biaumnoe TEOpEeMY O IIIOCKOCTH, TPOXOJAIIEH uepe3 OIHYy U3
pacnoJioxkenne CKPEIMBAIOIINXCS TNPAMBIX U MapajUIebHON JIpyroi
NPAMBIX B MpsIMOM; OOBSCHATh, KaKWe JBa Jyda Ha3bIBAFOTCS
MpOCTpaHcTBe.  Yroa | 3 COHANpAaBJICHHBIMU, (OPMYIHUPOBAaTH M JOKa3bIBATh
MEKAY ABYyMs TeopeMy 00 yrjax C COHaIlpaBJICHHBIMH CTOPOHAMH;
NPSIMBIMH. OOBSICHATh,  4YTO  Ha3bIBaeTCI  YIJIOM  MEXAY
MepeceKaloMMUCA  TMPSAMBIMH M YIJIOM  MEXIYy
CxpemuBaromuecs CKpCILIMBAIOIIMMMUCS HNPSIMBIMH;
psIMbIE.
pemare 3a7add Ha BBIYMCIIEHHE U JOKa3aTeNIbCTBO,
Vbl Y CBSI3aHHBIC CO B3aMMHBIM PACIIOJI0KCHHUCM JIBYX
COHAIIPABJICHHBIMHA NPSAMBIX U YTJIOM MEXIY HUMM.
CTOpOHAMMU. DopMyIMpOBATH omnpeneeHne napaaineIbHBIX
IJIOCKOCTEH, dopMmynupoBaTh M JIOKa3bIBaTh

Yroa Mexay NpsMBIMH.

IHapanneabHoCcTh
IJIOCKOCTEM.

[TapamiensHbie
IIOCKOCTH.

YTBEPKJICHUS O MPHU3HAKE U CBOMCTBAX MapauieIbHbIX
IUIOCKOCTEM, MCIOJIb30BaTh OTU YTBEPKIACHUS IIPHU
peneHuu 3aay.

OOBsCHATH, Kakasi (uUrypa Ha3bIBae€TCs TETPAdAPOM H
Kakasi IapajuiesieIuIe /oM, IIOKa3bIBaTh Ha

yepTekax U MOAETSAX UX AJIEMEHTHI, N300pakaTh

3TH UTYpHI HA PUCYHKAX, WITFOCTPUPOBATH C UX

MIOMOUIBIO pa3ianyHbIe ciy4au B3alMHOI'0
pacmoIoKeHUs OpsIMBIX M IIJIOCKOCTEH B
IIPOCTPAHCTBE;

dbopMynupoBaTh M JIOKa3bIBaTh YTBEPXKIACHHUS O

CBOICTBaxX MapasuieNenueia; OObIACHATh, UTO
Ha3bIBACTCSl CEUCHHEM TeTpadzpa (mapajuiesenuneaa),
pemaTh 3aJaud Ha MOCTPOCHUE CEYCHUH TeTpajzapa u
napauiesienurea Ha YepTexe.




CaoiicTBa

napajuieIbHbIX )
IUIOCKOCTEH.
Terpasap "
napaJulesienumnes.
Terpasap.
[Tapamnenenunen.
3amauM Ha IIOCTPOEHUE | 6
CEYECHU.
Ilepnenguxkyasippocts | 16 @opMyIMpOBATh OMPEJEICHUE TEPIECHIUKYISIPHBIX
NPSAMBIX U IJIOCKOCTEI. NpsIMBIX B TMPOCTpaHcTBe,  (OPMYyJIHUpPOBATh U
JIOKa3bIBaTh JIEMMY O TEPHEHAMKYJISPHOCTH JBYX
IlepnenauKyJIsipHOCTH . ..
. 4 MapajuieJIbHbIX  OPSMBIX K  TPETbe  MpsIMOM;
TIPAMOM M ILTOCKOCTH. dbopMynupoBaTh OTpe/esieHHe psIMOiA,
[NeprieHauKyIApHBIE NEPNEHANKYISIPHOM K IUIOCKOCTH, M TMPHUBOJUTH
NpsIMBIC B IPOCTPAHCTBE. HWITIOCTpUPYIOIue IMPUMCPEL u3 Oprxcanmeﬁ
00cTaHOBKH; (OPMYIUPOBATh U JOKA3bIBATH TEOPEMBI
llapaiiensibie npsmere, (mpssMyto ¥ OOpaTHyI0) O  CBS3H  MEXKAY
TCPHCHAMKYJIAPHRIC K MapajIeIbHOCTBIO MIPSIMBIX u 170:¢
TUIOCKOCTH. NEPNEHIUKYISIPHOCTBIO K IUIOCKOCTH,  TEOPEMY,
[Ipu3nak BBIPAXXAOUIYI0 MPU3HAK MEPIEHANKYISIPHOCTH MPSIMOMN
TIepIeH IUKYIAp-HOCTH U IUIOCKOCTH, MU TEOPEMY O CYIIECTBOBAaHUU H
TIPSIMOIA M TIIOCKOCTH. €MHCTBEHHOCTH NPSIMOU, MTPOXOSIIECH Yepe3 JaHHYIO
. TOYKY M TEPHEHAMKYJSIPHON K JaHHOW IUIOCKOCTH;
Teopema o Hpj[MOHv pemarh 3ajJadd Ha BBIUMCICHUE U JI0Ka3aTeJIbCTRBO,
IEPICHANKYISIPHON CBA3AHHBIE C MEPNEHAUKYISIPHOCTBIO TPIMOH |
K TIOCKOCTH. TUIOCKOCTH.
OOBSCHATD, UTO TAKOE MEPHEHIUKYJISP U HAKJIOHHAS K
IJIOCKOCTH, YTO HA3bIBAETCS IMPOEKLUMEHW HAKJIOHHOM,
YTO Ha3blBa€TCd pPACCTOSSHUEM: OT TOYKH [0
IJIOCKOCTH, MEXIYy MapajuieIbHbIMU IUIOCKOCTSIMU,
MEeXAy TNapauieIbHbIMU NPSIMOM U IUIOCKOCTHIO,
MEXIY CKpEUINBAIOIINUMHUCS PSIMBIMU;
¢bopMynupoBaTh M JI0Ka3blBaTb TEOpPEMY O TpEX
NEePHNEHANKYISIPAX M NPUMEHATh €€ NpU PELICHUU
Iepnenguxkyasip U 3aJ1a4; OOBSICHSTD, YTO TAKOE OPTOTOHAJIbHAS TPOEKIIUS
HAKJIOHHBbIE. Yroa Touku (PUrypbl) Ha TUIOCKOCTh, M JOKa3bIBaTh, YTO
MeXIAYy  NpAMOM M MIPOEKIUEN psAMOI Ha IIJIOCKOCTb, HE
IVIOCKOCTHI0 NEePNEHANKYISIPHYIO K 3TOW MPAMOU, SBIIAETCS NpsAMasi;
6 OOBSCHATH, YTO HA3BIBAETCS YIJIOM MEXIy NpsAMOM U

Paccrostnue oT TOYKH 10

IUIOCKOCTBIO M KaKMM CBOMCTBOM OH o6naz[aeT;




IUIOCKOCTH.
Teopema 0 TpEX
NEePIeHINKYIIpax.

Yrom Mexnay npsaMou u
IUIOCKOCTBIO.

JAByrpanHbIit YroJ.
IlepnieHAUKYISAPHOCTH
IVIOCKOCTEH.

JIByrpaHHBIN yrouI.

[Ipu3nak
MIEPIICHIUKYISIP-HOCTH
JIBYX TIJIOCKOCTEH.

[IpssMOyTOIBHBIM
napauleIeIuIe .

TpéxrpanHslii yroJi.

MHororpasssii yroi.

OOBSICHATH, YTO TAaKO€ IEHTPAIbHAsT MPOCKIHS TOYKH
(purypsl) Ha TIOCKOCTb.

OObscHATh, Kakas (urypa Ha3bIBaeTCs JBYIPaHHBIM
YyIJIOM M KaKk OH M3MepseTcs; J10Ka3blBaTh, YTO BCE
JTUHEHHbIE YTJIbl IBYTPAHHOTO YIJIa PaBHBI IPYT APYTY;
OOBSICHATB, UTO TAKOE YTOJI MEX/Ty TepeCeKarOIUMUCS
IUIOCKOCTSIMU U B KaKUX TpefeNax OH H3MEHSeTCS;

¢dbopmynHrpoBaTh olpeziesieHue B3alMHO
MEePIEeHIUKYISIPHBIX IJIOCKOCTEH, (OpMyIUpoBaTh H
JIOKa3bIBaTh TeopeMy 0 IIpU3HaKe

NEPIEHUKYJIAPHOCTH ABYX IUIOCKOCTEH; OOBSCHATH,
KaKol mapajuiesienune]] Ha3bIBAaeTCs MPSMOYTOJIBHBIM,
(GbopMynaMpoBaTh M JOKa3bIBaTh YTBEPXKICHHUS O €ro
CBOWCTBaX; OOBSCHATH, Kakas (urypa Ha3bIBaeTCA
MHOTOI'PaHHBIM (B YaCTHOCTH, TPEXTPAHHBIM) YIJIOM U
KaK Ha3bIBAIOTCS €r0 JIEMEHTBI, KAKOW MHOTOI'PaHHBIN
yrojl Ha3bIBae€TCs BBINYKIBIM; (OpPMYyJIHpOBaTH U
JOKa3bIBaTh YTBEPXKIEHHE O TOM, YTO KaKIbIH
IUIOCKUI yron TpEXIPaHHOTO YIjla MEHbIIE CyMMBbI
IBYX JpPYTUX IUIOCKHX YIJIOB, U TEOpPEMy O CyMMe
IUIOCKUX YIJIOB BBIIYKJIOTO MHOTOTPAHHOTO YIJIa;
pemaTh 3aJaud Ha BBIYMCICHHE U JIOKA3aTEIbCTBO C
UCIOJb30BAaHUEM TEOPEM O MEPHEHIUKYISPHOCTH
MPSIMBIX U TUIOCKOCTEH, a TaKXKe 3a/1a4M Ha TIOCTPOCHUE
CeUEHHH NPSAMOYTOJIBHOTO  Mapajjielienunesa Ha
gepTexe




MHOrorpaHHUKH.

IlonaTHe MHOroOrpas-
Huka. [Ipusma.

[Moustue
MHOT'OTPaHHUKA.

['eomeTpuyeckoe Teno.
Teopema Ditnepa.
IIpusma.

[TpocTpancTBeHHAs
teopema [Iudaropa.

Iupammupa.
[Inpamupa.
IIpaBunbHas nupamua.

Yceu€HHas nupamua.

14

OOBACHATS, Kakas ¢durypa Ha3bIBAETCS
MHOTOTPAaHHMKOM M KaK Ha3bIBalOTCS €r0 AJIEMEHTHI,
Kakol  MHOTOTPAaHHUK  Ha3bIBAa€TCSl  BBINYKIIBIM,

MIPUBOIUTH PUMEPBI MHOTOI'PAaHHUKOB; OOBSICHATH,
YTO TaKOE€ F€OMETPUYECKOE Te0; GOPMYIHPOBATH

U JIOKa3bIBaTh TeOpeMy Diiiepa s BBITYKIIBIX
MHOTOTPAaHHHUKOB; OOBSICHATh, KAaKOH MHOTOTPaHHUK
Ha3bIBAETCS MPU3MON U KaK Ha3bIBAIOTCS €€

AJIEMEHTBHI, KaKast MPU3Ma Ha3bIBACTCS TPSIMOH,
HaKJIOHHOH, MPpaBUJILHON, M300pakaTh MPU3MBI Ha
PHUCYHKE; OOBSCHSTH, YTO HA3BIBAETCS TUIOIIAIBIO
nojgHOM  (OOKOBOW)  MOBEPXHOCTH  MPHU3MBI, U
J0Ka3bIBaTh ~ TEOpeMy O  IUIomagd  OOKOBOM
MOBEPXHOCTU MNPSMOW TMPHU3MBI; BBIBOJAUTH (HOPMYITY
TUTOIIAAN OPTOTOHAIBHOW MPOEKIIMH MHOTOYTOJIbHUKA
U JIOKa3bIBaTh MPOCTPAHCTBEHHYIO TEOPEMY

[Mudaropa; pemares 3agayul Ha BBIUUCICHHE U
JI0Ka3aTeNbCTBO, CBA3aHHBIE C TPU3MOH.

OOBbsCHATh, KakoM  MHOTOIpPaHHUK  Ha3bIBaeTcs
NUPaMUION M Kak Ha3bIBAIOTCS €€ DJIEMEHTHI, YTO
Ha3bIBAETCS IUIOIIA/IBIO MOJIHOM (OoxoBoOIf)
MOBEPXHOCTH MUPaMHU/JIbl; OOBSACHATH, KaKas MUpamMuaa

Ha3bIBAECTCS MPABUIIbHOM, JOKA3bIBATh YTBEPKIECHUE O
cBoicTBax €€ OOKOBBIX p&Oep M OOKOBHIX TpaHed H
TeopeMy O IUlomagd  OOKOBOMl  MOBEPXHOCTH
MIPaBUIILHON MAPaMUJIBL; OOBSACHATD, KaKOM
MHOTOTPAHHUK HAa3bIBACTCS YCEUEHHOW MUPAMHION U
KaK Ha3bIBAIOTCS €€ DJIEMEHTHI, JOKa3bIBATBTEOPEMY O
IJI0Maau OOKOBOW  TOBEPXHOCTH  TPABUIHHOM
yCEUEHHOW NMUpaMH/Ibl; pelaTh 3aa4l Ha BIUMCICHHUE
U JI0Ka3aTeNbCTBO, CBA3aHHBIE C MMPAMUJIAMHU, a TAaK¥Ke
3aJ1a4M Ha IOCTPOEHUE CEUEHUI TUPaMU]] Ha YEPTEXKeE.

OOBsACHATS, KaKue TOYKHU Ha3bIBAKOTCS
CUMMETPUYHBIMU  OTHOCUTEIIbHO TOYKHU  (MIPSMOH,
IUIOCKOCTH), 4YTO Takoe UEeHTp (OCh, IIOCKOCTB)

CUMMETpUH (UTYpPBI, IPUBOAUTH IPUMEPHI PUTYD,
o0J1aJaroIuX JIEMEHTaMU CUMMETPUH, a TaKKe
IIPUMEPBI CHMMETPUHN B APXUTEKTYPE, TEXHUKE,
IIPUPOLE; OOBSICHSATH, KaKoM MHOTOTpaHHUK
Ha3bIBACTCSI IPaBWIBHBIM, JIOKa3bplBaTh, 4YTO HE
CYILIECTBYET IPABUJIBHOTO MHOIOI'PaHHUKA, TPAaHsAMU
KOTOPOTO SIBJISIFOTCS NPABUIIBHBIE N-YTOJIbHUKH

IIpU N > 6; O0BICHATH, KAKUE CYILECTBYIOT BU/IbI
IIPAaBUJIbHBIX MHOTOI'PAaHHHUKOB M KaKMMH 3JIE€MEHTaMU




CUMMETPHUHU OHH 00JIa/Ial0T

IIpaBuibHbIE 7

MHOTOTPAHHUKH.

Cummertpust B

IPOCTPAHCTBE.

[lonsate mnpaBUIBLHOTO

MHOTOTpaHHHUKA.

DONEeMEHTBl  CUMMETPUU

MIPaBUJIbHBIX

MHOT'OTpaH-HUKOB.

3aKITIOYUTENBHOE 8

IIOBTOPEHHE Kypca

reomerpuu 10 kmacca

11 kaacce
1 | Ouauuap, xonyc wu |15
map.
3 OOBACHATD, UTO TaKOE IUIMHAPUYECKAs TOBEPXHOCTH,

Huamnap. e€¢ oOpa3ymomue M OChb, KaKO€ TeJO Ha3bIBaeTCs
LWIMHIPOM M KaK Ha3bIBAIOTCA €r0 AJIEMEHTHI, Kak

[TonsTie nUIMHIpA. ..
MOJIYYUTh HWIMHAP ITyTEM BpaIlCHUS

Hno]_ua;[b NOBEPXHOCTH IpsAMOYTOJIbHHUKA, 1/1306pa>1<aTb OUIMHAP U €T0 CCUCHUMA

OUINHApA. IIIOCKOCTBIO, IPOXOJAIICH YEPE3 OCh,
U TUIOCKOCTBIO, IEPIECHIUKYIIAPHON K OCH; OOBSICHATS,
YTO MPUHUMAETCS 3a IUIOIIAh OOKOBOW MOBEPXHOCTH
[WIAHIPA, U BBIBOAUTH (OPMYIIBI JUISI BBIYUCICHHUS
OOKOBOW W TOJTHOW MOBEPXHOCTEH IWJIMHIpA; peniaTh
3a/lauM Ha BBIYMCIIEHUE U J0Ka3aTEJIbCTBO, CBSI3aHHBIC
C LWJIMHIPOM.
OOBSCHATh, YTO TAaKOE KOHHYECKAs TMOBEPXHOCTh, €&
oOpa3yrolye, BEepIIdHa U 0Ch, KAKO€ TEJIO Ha3bIBAETCS
KOHYCOM M KaK Ha3bIBalOTCS €ro DJJIEMEHTHI, Kak
MOJIyYUTh KOHYC NYTEM BpaUICHUS MNPSIMOYTOJIBHOTO
TPEyrojibHUKa, H300pakaTb KOHYC U €ro CeueHHs
IIJIOCKOCTBIO, TPOXOJAIIEH Yepe3 OCh, M IIIOCKOCTBIO,

3 MEPICHIUKYISIPHOM K OCH;  OOBSACHATH,  4YTO

Konyc.

[TonsiTue Konyca.

MPUHUMACTCA 3a IUIOMAah OOKOBOM TMOBEPXHOCTH
KOHyCa, M BBIBOJUTH (OPMYJBI JUISI BBIYUCICHUS
momajeii O0KOBOW M TIOJIHOW TOBEPXHOCTEH KOHYCa;




[Imomaaer MOBEPXHOCTH
KOHYyca.

VY ceu€HHbli KOHYC.

Cdepa u map.

B3anmuoe
pacrnosoxxeHue cdepsl u
IUIOCKOCTH.

KacarenpHass IIOCKOCTD
K ctepe.
[Tnomans cheps.

B3aumHuoe
pacmionoxxenue chepsl u
MIPSIMOM.

Cdepa, BnucanHas B
WIHHIPUYECKYIO

IMOBCPXHOCTD.

Cdepa, BnucanHas B
KOHUYECKYIO
MTOBEPXHOCTD.

Ceuenng
ITHHPHYECKOM
MOBEPXHOCTH.

CeueHnst  KOHMUYECKOU
MOBEPXHOCTH.

OOBSCHATh, KaKoe TeJo Ha3blBaeTcsd YCEYEHHBIM
KOHYCOM M KaK €ro IIOJIy4uTb IIyTEM BpallCHUA
MPSIMOYTOJIBHOM Tpamneuuy, BBIBOAUTH (GOpMyIy IJis
BBIUMCIIEHUS]  IUJIOMIagM  OOKOBOM  MOBEPXHOCTHU
YCE€YEHHOI0 KOHYCa; PeIlaTh 33/1a4yi HAa BBIYMCIICHUE U
JI0Ka3aTeNIbCTBO, CBA3AHHBIE C KOHYCOM U yCEUYEHHBIM
KOHYCOM.

@opmMmynupoBaTh ONpeAeieHuss cdepbl U Iapa, HX
LEHTpa, paauyca, AMAMETpa; HUCCIENOBAaTh B3aWMHOE
pacrionoxkeHue cepsl U IIOCKOCTH, (HOPMYITHUPOBATH
ompejeNieHNe KacaTedbHOW IUIOCKOCTH K  cdepe,
(dbopMyIHpOBaTh M JOKa3bIBAaTh TEOPEMBI O CBOMCTBE U
MpHU3HAKe KacaTeIbHOW IUIOCKOCTH; OOBSICHATH, YTO
NpUHUMAaeTcss 3a Iomans chepsl W Kak OHa
BBIpaXKaeTcsi 4epe3 paauyc cdepbl; HUCCIeqoBaTh
B3aMMHOE  pacHojokeHue chepsl U MPSMOH;
OOBSICHATH, Kakas cdepa Ha3bIBae€TCs BIHCAHHON B
UATUHAPUYECKYIO (KOHMYECKYI0) TMOBEPXHOCTh U
Kakue KpUBBIE MOJTy4Yar0TCs B CEUCHUAX
UWIMHAPUYECKOM W KOHUYECKOW  MOBEPXHOCTEH
pa3IMYHBIMM  IUIOCKOCTSIMM,  peliaTh 3aJadyd, B
KOTOPBIX (UTypUPYIOT KOMOWHAIIMM MHOTOTPAHHUKOB
U Tell BpallleHus

Hcnons30BaTh  KOMIBIOTEPHBIE  NPOrPaMMbl  IIpU
M3Y4YEHUU MTOBEPXHOCTEN U TEJ BPALLECHUS.




O0bémbI TeJ1. 16
O0bém 2 OOBACHATD, KaK HM3MEPSIOTCI OOBEMBI TEIN, MPOBOISL
NPSIMOYT0JIbHOTO aHAJIOTHIO c U3MEepeHNEM iomaaei
napaJuiejienumnesna. MHOTOYTOJIbHUKOB; dbopmynHupoBaTh OCHOBHBIE
) CBOWCTBA OOBEMOB M BBIBOAUTH C HX IOMOIIBIO
[Tonsarue o6béMa. .
bopmyy 00bEMa MPSAMOYTOJIEHOTO MapalIeNIeIHIe .
O6BEM TPAMOYTOIBHOIO dopmMynupoBaTh U J10Ka3blBaTh TEOpeMbl 00 00BEME
napaJuresIeuIe/a. MPSIMOM MPU3MBI U 00BbEME LIUIMHPA; pellaTh 3a1auu,
. . CBSI3aHHBIE C BBIYMCIEHUEM 0OBEMOB ITHUX TEN.
O0BLEMBI npsMoit | 3
NPU3MbI M UJIHH/PA. BbIBOIUTE MHTETpaNbHYIO (OPMYITY ISl BBIYHACICHUS
ObLé . 00BEMOB TEJ U JIOKa3bIBATh C €€ MOMOIIBIO TEOPEMBI
HCM HPAMOH HPUSMEL. 00 00BbEME HAKIIOHHOW MPHU3MBI, 00 00bEME TUPAMU/IBL,
OO6BEM UINHIPA. 00 00BéMe KOHyca; BBIBOAUTH (opMynBl  AJIs
. . BBIUMCICHUSI OOBEMOB YCEUEHHON NUpaMUIbl U
O0bémMbl  HAKIIOHHOT 4 YCEUEHHOTO KOHYCa; pEIlaTh 3aj1aud, CBS3aHHBIE C
NPU3MBL, THpaMH- BBIYUCIIEHHEM 00BEMOB DTHX TEJL.
AbI M KOHYCa. ®opMyIHMpoBaTh U J0Ka3bIBaTh TEOpeMy 00 00BEME
BhIuMcleHne  OGBEMOB niapa 1 ¢ €€ IOMOIIbI0 BBIBOAUTE (hOpMYITy IUIOIIAIH
Ten c TOMOIIIBIO cdepsl; BHIBOAUTH (OPMYITY AJIsi BEIYUCIECHHUS 00bEMOB
MHTErpasa. IIapOBOTO CErMEHTa M IIAPOBOTO CEKTOpa; Pewiarh
3aJjauu ¢ IpUMeHeHneM (HopMyJl 00BEMOB PA3TUUHBIX
O0Bém HaKJIOHHOMN Tell.
HPU3MBI.
O0BbEM MUpaMUIBL.
O0BEM KOHYCA.
O0bém mapa U
mwiomanab chepol. 7
O0Bém mapa.
O0BbEMBI 1apOBOIO
CErMEHTa, I1apoBOro
ClIoOsSi W [IapOBOTO
CEeKTOpa.
[Tnomans chepsl.
BekTopsl B|6
NPOCTPAHCTBeE.
IlonaTHe BeEKTOpPa B
1 @opMyIupoBaTH OINpENeNIeHue BEKTOpa, €ro JJIUHBI,
NMPOCTPAHCTBe.
KOJJIMHEAPHbIX W DPaBHBIX BEKTOPOB, IPUBOAUTH
[Tonsarue BexTOpA. IpUMeEpPbI PU3MUECKUX BEKTOPHBIX BEJTHUMH.
PaBeHCTBO BEKTOPOB.
OOBACHATE, KaK BBOISATCS IEHCTBUS CIO0KEHUS
Caoxenue "
BEKTOPOB, BEIUNTAHUSI BEKTOPOB U YMHOKEHHS
BbIYMTAHUE BEKTOPOB. | 2

BC€KTOpa Ha 4HCJIO, KaKUMHU CBOMCTBaMH OHH




YMHOXKeHHue
HAa YHCJIO0.

BEKTOpA

CrnoxeHrue U BHIYUTAHUE
BEKTOPOB.

Cymma
BEKTOPOB.

HECKOJIbKHUX

YMHOKEHUE BEKTOpa Ha

00J1afatoT, YTO TaKOE MPABUIIO TPEYTOJIbHUKA, IPABHIIO
napajiesiorpaMMa 1 IpaBuiI0 MHOTOYTOJIbHUKA
CJIOKEHHSI BEKTOPOB; pellaTh 3a/1a4M, CBSI3aHHbIE

C IEHCTBUSIMU HaJ BEKTOpaMH.

YHCJIO. OOBsACHATS, Kakue BEKTOPBI Ha3bIBAIOTCS

KOMIUIAHApHBIMU;  (OpPMYIHpOBaTh M JOKa3blBaTh
Komniianapusie P > bopuyamp .
KTO YIBEP)KICHHE O MpPHU3HAKE KOMIUIAHAPHOCTH TPEX
BEKTOPBI. .

P BEKTOPOB; OOBACHATH, B UYEM COCTOMT MPABUIIO
KommanapHeie napajiesienunesa CiIoXeHus TPEX HEKOMIUIAHAPHBIX
BEKTOPBI 3 BEKTOpOB; (POPMYIHPOBATH U JIOKA3bIBATh TEOPEMY O
. pa3loXeHUuM JH0O00ro BEKTOpa IO TPEM JAaHHBIM

PABHIIO - HapajLIe/ICeI- HEKOMIUIaHApHBIM BEKTOpaM; MIPUMEHSTh BEKTOPBI IPU
mena. pELIeHUH T€OMETPHUECKUX 3ajiau.
Paznoxenue Bexropa mo
TPEM HEKOMILUIaHAPHBIM
BEKTOPAM.
Merton xoopaunar B | 15
NPOCTPAHCTBeE.
JABuxeHus.
Koopaunatel TOYKH H

4 OOBACHATH, KaK BBOAMTCS NPSMOYTOJIbHAS CHCTEMa

KOOpAMHATBI BEKTOPA.

[IpssmoyronbHas
CHUCTEMa KOOpAMHAT B
IIPOCTPAHCTBE.

KOOpI[I/IHaTLI BCKTOpA.

CBs3b MEXTY
KOOpJIMHATaMU BEKTOPOB

" KOOpAUHAaTaMU TOYCK.

[Ipocreiime 3agaun B
KOOpJIMHATAX.

VYpaBHeHue chepsl.

CxansipHoe

KOOpAMHAT B TNPOCTPAHCTBE, KaK OMPEACISIOTCS
KOOpAMHATBl TOYKM M KAaK OHM Ha3bIBAIOTCSH, Kak
OTIPEIEISAIOTCS KOOPJAUHATHI BEKTOpa; (HhOpMyIHpOBaTh
U JIOKa3bIBaTh YTBEPKIACHHUS: O KOOPAUHATAX CYMMBI U
pa3HOCTH JIBYX BEKTOPOB, 0 KOOpAMHATax
MPOU3BEJECHUSI BEKTOpAa HA YHCIO, O CBSI3U MEKIY
KOOpJMHATaAMHU BEKTOpa M KOOPJAMHATAMH €r0 KOHIA U
Hayaja; BBIBOJWUTh W HCIOJIb30BATh IPU PELICHUH
3a1a4d (opMyJIbl KOOPAUHAT CEPEUHBI OTPE3Ka, JUTHHBI
BEKTOpAa M pACCTOSHUS MEXKIYy JABYMS TOUYKAMH;
BBIBOJUTH ypaBHEHHE cdephl TaHHOTO paanyca ¢
LICHTPOM B JJaHHOM TOYKE.

OOBsCHATH, Kak  ONpeiesieTcss  Yroia  Mexay
BEKTOpaMH; (JOPMYIMPOBATH ONPENEIECHUE CKAIIPHOTO
NPOU3BEACHUS  BEKTOpOB;  (OpMyJIHpOBaTh U
JOKa3plBaThb  YTBEPXKIEHHSI O €ro  CBOMCTBAax;
OOBSICHATh, KaK BBIYUCIUTH YIrOJ MEXIy JBYMs
NpsIMBIMH, a TakXe Yroil Mexay NpsAMod H




npou3Be/ieHne TUIOCKOCTBIO,  HCIIONB3YSl  BBIPAXKECHHE CKAISIPHOTO

BEKTOPOB. 6 NPOM3BE/ICHH  BEKTOPOB  €PE3 HX  KOOPIMHATBL
BBIBOJIUTh ypaBHEHWE TUIOCKOCTH, MPOXOJAIICH depes

YT01 Mexay BEKTOpaMHU. o
JaHHYI0 TOYKY U TMEPHEHAUKYJISPHOH K JaHHOMY

CkansipHoe BEKTOpY, M (OPMYJTy pacCTOSHUS OT TOYKH O

MIPOU3BEIEHUE BEKTOPOB. TUIOCKOCTH;

Brruncinenue yIIIOB MIPUMEHSTh BEKTOPHO-KOOPAMHATHBIN METO MPU

MCKIY psSIMBIMA u PEIICHUN T'COMCTPUUCCKHUX 3a/1a4.

TUTOCKOCTSIMH. OOBSACHATH, UTO TaKOE OTOOpa)KeHUE MPOCTPAHCTBA HA
ce0st M B KAKOM CITydae OHO Ha3bIBAETCS

YpaBHEHHE IIOCKOCTH. JBUKEHHEM MIPOCTPAHCTBA; OOBACHATH, YTO TAKOE
[EHTpaJdbHAsl  CHUMMETpPHUsS, OCeBas  CHMMETpHSI,
3epKajbHasi CUMMETPHS U MapalielbHbIN MepeHoc,
00OCHOBBIBATh  YTBEPXKIEHUS O TOM, 4TO OTHU
O0TOOpakeHHsT TMPOCTpaHCTBA Ha ce0si  SBISAIOTCA
IBUKCHHUSIMH, OOBSCHATH, YTO TaKOE€ IICHTPAILHOE
noaoOue (roMOTeTHS) ¥ MpeoOpa3oBaHUE OI00US,
KaK C TIOMOIIBI0 NpeoOpa3oBaHUs MOA0OHS BBOAUTCS
MOHSTHE MOJO0OHBIX (PUTYP B IPOCTPAHCTBE;
MPUMEHSTh JBUXKCHHUS W MPEeoOpa3oBaHUs MOI00US

Tpmkerns, MIPU PEIICHUH T€OMETPUUYECKUX 3a/1a4.

enTpanbHas

CUMMETPHUSL. 5

OceBasi cuMMeETpHS.

3epKkajbHasi CUMMETPHUSL.

[TapamienbHbIM nIEPEHOC.

[IpeobpazoBanue

no1o0us.

3ak0unTeIbHOE 14

NOBTOpPEeHHe

Y4eOHO-MeTOAUYEeCKNIT KOMILJICKC:




1. Mopakosuu A. I'. Anrebpa n Hayasia MmaremMarudeckoro aHanusa. 10 xmace. B 2 u. Y. 1.
YueOHuKk s 00meo0pa3oBaTeIbHBIX YUPESKICHUNW (MpOodUIBbHBIN YpOBEHB). - M.:
Mmuemo3suHa, 2019.

2. Mopaxosuu A. I'. Anrebpa u Hayana MaTeMatudeckoro aHanuza. 10 xiacc. B 2 u. Y. 2.
3anayHuK A7 0OHIeo0pa3oBaTENbHBIX YUPEXKACHUNH (MpoQuiIbHBIA YpPOBEHb). - M.:
Mmuemo3suna, 2019

3. Aranacsu JI.C., byry3oB B.®. Kagomnie C.b. u ap. 'eomerpus, 10-11. YueOnuk s
obmeoOpaszoBarenbHBIX yupexaenuid.- M.: [Ipocsemienne, 2019

4. Mopaxosuu A. I'. Anrebpa u Hayana MaTeMatudeckoro aHanusa. 11 xiacc. B 2 4. Y. 1.
VYuebnuk 1t 061eo0pa3zoBaTeIbHbIX yupexaeHuit - M.: Muemosuna, 2019.

5. MopakoBuy A. I'. Anredpa u Hagana MareMaTudeckoro aHanusa. 11 kiacc. B 2 4. Y. 2.
Hunaktudeckue wmatepuanbl 1o reometpunm ana 10 kmacca/ b, I, 3uB-M.:
[Ipocsemienne,2004

HNudopmanuoHHbIe cpeacTBa

1. Komnekmust MeauapecypcoB, IEKTPOHHBIE 0a3bl TaHHBIX.
2. DIeKTpOHHBIE 00Pa30BaTEIbHBIE PECYPCHI:
e http://www.edu.ru - ®enepansHsliii mopran Poccuiickoe obpazoBanue
e http://www.school.edu.ru - Poccuiickuii o01ieo0pa3oBarenbHbIi TOpTAI
e www.lseptember.ru - Bce NpHIIOKEHU K razere «1ceHTsops»
e  http://school-collection.edu.ru — eauHas KouteKus MU(GPOBBIX 00Pa30BATEITHHBIX
pecypcos
e http://vschool.km.ru BupryansHas mkona Kupuna u Medoaus
e  http://mat-game.narod.ru/ maTemaTuyeckasi THMHACTUKa
e http://mathc.chat.ru/ MmaTemMaTu4ecKuil Kaaeu10CKOI
e http://www.kokch.kts.ru/cdo/ TectupoBanue online (5—11-e kmaccer)
e http://teacyer.fio.ru megarornueckas Mactepckasi, ypoku B UHTepHeTe
e http://www.edu.secna.ru/main/ HOBbIE TEXHOJIOTHH B 00pa30BaHUU
e http://www.uic.ssu.samara.ru/nauka/ myreBoautens «B Mupe HayKu» JUIS IKOJILHUKOB
e http://www.videouroki.net BuIeoypoku nMpe3eHTaIu K ypoKam
e http://present.griban.ru npe3eHTau K ypokam
e http://nsportal.ru conuanbHasi ceTb paOOTHHKOB 00pa30BaHMS
e http://pedsovet.su pa3paboTKu ypOKOB, MPE3ESHTAINH, METOINICCKUE MATCPUAITBI
e http://www.uchportal.ru pa3paGoTku ypoKOB, IPE3EHTAINH, METOIUICCKHNE MaTEPHAITBI
e http://metodisty.ru pa3paboTku ypoKOB, IPE3EHTALIUHN, METOJMYECKUE MaTEPUAIIbI
e http://www.rustest.ru enepanbHbIi IEHTP TECTUPOBAHUS
e https://resh.edu.ru poccuiickas 3JIeKTpOHHAS LITKOJIA
e http://www.school.edu.ru poccuiickuii 0611e00pa3zoBaTEILHBIN MOPTAT
e http://ege.edu.ru mopran uapopMaIMOHHOHN MOAJIEPKKU ETMHOTrO rocy1apcTBEHHOTO
IK3aMeHa
e https://ege.sdamgia.ru caiiT moAroToBku K 3x3amenam «Cnam 'MA: perry EI'D»
e https://sites.google.com/site/pmckyrs/povysenie-kvalifikacii/matematika KT B
o0Opa3oBaHUH
e http://alexlarin.net caiiT MOATOTOBKHM K 3K3aMeHaM Asekcanapa JlapuHa
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