MyHununanbHOe 0011e00pa30BaTEIbHOE YIPEKICHUE
«Cpennsis obieobpazoBarenbHas mkona Ne2y . baGsiHuHO
Bba6sinunCcKoro paiiona Kamyxckoit obmactu

CornacoBana [Tpunsita nencoBerom
28.08.2020 Ne 5 ot 28.08.2020
3am. aup. o YBP

VYTBepKaeHa IPUKA30M
PaccmoTtpena na IIIMO Ne 67 ot 31.08.2020 r.
Ne 1 ot 28.08.2020

Hupexrop OV Bonomenosa M.C.

[Tporpamma yueOHOTO mpeaMera
«MareMaTuka»
10-11 kiacc

1. baGeianHO, 2020 T.



IlosicHuTeILHAS 3aMUCKA

Pabouas nmporpamma no matemaruke it 10-11 kmaccoB cocraBieHa Ha OCHOBE (ellepaTbHOTO
KOMIIOHEHTa TOCYIAapCTBEHHOTO OOpa30BaTEeNbHOIO CTAaHAApPTa, Y4eOHOTO IIIaHa, TOJIOBOTO
KaJIeHJapHOTo y4eOHOTo TpadyKa HIKOJBI, MPHUMEPHON MPOrpaMMbl CpeJHEro oOIIero oOpa3oBaHUs
no npeamery «Marematuka» ¢ ydyeTtoMm aBTopckux nporpamm A.I'. Mopakosuua (Anredpa. — M.:
Muemo3suna, 2018 r.) u JI.C. Aranacsna (I'eomerpus. — M.: BAKO, 2018r.).

Pabouas mporpamma paccuutana Ha 105 dacoB anreOpsl m Hadan aHamm3a U 70 dYacos
reomerpuu B 10 ximacce. B yueOHOM TuTaHe Il M3yYeHHS] MATEMAaTUKUA OTBOJMTCS 5 4acoB B HEJEIIIO,
13 KOTOPBIX MPEJYCMOTPEHO 3 yaca B HEJEII0 Ha U3yYeHHE Kypca aireOpbl U Hayall aHaiu3a u 2 Jaca
Ha uszydyeHue reomerpuu. Ha KoHTposibHble paboThl oTBOAUTCS 14 yacoB. ABTopckas pabouast
nporpamMma paccuutana Ha 34 Henenu. J[annas paGodas mporpamMma paccyuTaHa Ha 35 HeJeNb, 4TO
COOTBETCTBYET I'0JIOBOMY KaJCHIAPHOMY TpauKy y4eOHOTO 3aBEICHHS.

Pabouas nmporpamma paccuntana Ha 102 yaca anreGpbl M Haual aHaiau3a U 68 4acoB reOMETPHUH
B 11 xnacce. B yueOHOM 1u1aHe [UIst U3y4eHUs] MaTEMaTUKU OTBOJUTCS 5 4acOB B HEJENIO, U3 KOTOPBIX
MIPeyCMOTPEHO 3 yaca B HEAEIIO Ha U3ydeHHUe Kypca anreOpbl M Hayal aHajiu3a U 2 yaca Ha U3y4eHHue
reomeTpun. Pabodas mporpamMma NOJTHOCTHIO COOTBETCTBYET aBTOPCKUM TPOTPaMMaM.

Conepsxanne pabodeil mporpaMMbl HAITPaBJICHO HA OCBOCHHUE OOYUYaIOIIUMHUCS 3HAHUHN, YMEHUM
Y HaBBIKOB Ha 0a30BOM YPOBHE, UTO COOTBETCTBYET oOpa3oBaTeapHOM mporpamme OY. OHa BKIIIOYaeT
B ceds Bce TEMBI, TNPEAYCMOTpEHHBIC (eaepaTbHBIM  KOMIIOHEHTOM TOCYJapCTBEHHOTO
00pa3oBaTeNIbHOTO CTaHAApTa CpeaHero oO0mero oO0pa3oBaHUs IO MaTeMaTHKEe U aBTOPCKOM
nmporpaMMmoii yueOHoro kypca /s o0ydenus matemaTuku A.I'. MopnkoBuya, JI.C. AtanacsHa. Cpok
peanuzanuu — 2 roja.

B cootBerctBUn ¢ ®I'OC oCHOBHOTO 00I1IEro 0Opa30BaHHS OCHOBGHBIMU UYeNAMU KYpCd
mamemamuxu oasal0-11 knaccos SBISIOTCS:

® OCO3HAaHHUE 3HAYCHHS] MATEMAaTHUKU B MOBCEIHEBHON KU3HU YEJIOBEKA;

e (¢dopMUpOBaHHME TMPEACTABICHUM O COLMANBHBIX, KYJIBTYPHBIX U HCTOpUYECKHX (hakTopax
CTaHOBJIEHUS] MATEMAaTUYECKOI HayKH;

e ¢dopMUpoBaHHE NPEICTABICHUNH O MaTeMaTHKE KaK 4YacTH OOIIeYeIOBeUYeCKON KYIbTYpHI,
YHUBEPCAJIbHOM SI3bIKE€ HAyKH, MO3BOJIAIOIIEM OMKCHIBATh W M3y4aThb pealbHbIC MPOLECCH U
SIBJICHUS,

® pa3BUTHE JIMYHOCTU IIKOJbHUKA CPEICTBAMU MAaTEMaTHKH, MOJrOTOBKA €ro K IMPOJIOJDKEHUIO

O6yLIeHI/ISI H K caMopeain3aiuyi B COBpEMCHHOM O6H_[eCTBe.

YCBOGHHBIC B KYpCE MAaTEMAaTUKH CTapIICH MIKOJIBI 3HAHUS M CHOCOOBI JICHCTBUI HEOOXOIUMBI
HE TOJIbKO Uil JAIbHEHIIEro YCIEIIHOTO H3yYCHHs MaTeMaTHKH B By3€, HO W U PEIICHHS
MPaKTHYECKHUX 33/1a4 B MOBCEHEBHOMN JKU3HH.

JlocTmKEeHUE MEPEUNCIICHHBIX IENICH MPENOIaracT peuleHue Cciedyiouux 3a0ay.

e (hopMHUpOBaHKHE HAYYHOTO MUPOBO33PEHHS;

e BOCIHUTAHHE OTHOIICHHS K MaTeMaTHKE KaK K 4aCTH OOIICUYeIOBEYECKOW KYJIbTYpPhI, HUIPAIOIICH
0CO0YIO POJIb B OOIIIECTBEHHOM Pa3BUTHH.

e (QopmupoBaHuEe y OOYYAIOUIUXCS CHUCTEMHBIX TMPEICTABICHHIA M OIbITa MPUMEHEHHUS METOJOB,
TEXHOJIOTUH U (OPM OpraHHM3alUU MPOCKTHON M ydeOHO-UCCIEIOBATEIbCKON JCITEITBHOCTH IS
JOCTIDKEHUS IPAKTHUKO-OPHEHTHPOBAHHBIX PE3YJIbTATOB 00pa30BaHus;

e (QopmHpOBaHHWE HABBIKOB  pa3pa0OTKH, peaju3alii ¢  OOINECTBEHHOW  Npe3eHTAIUU
00y4aroImUMUCs Pe3yJbTaTOB HCCICIOBAHUS, WHIUBUAYAILHOTO TPOCKTa, HAIMPABJICHHOTO Ha
peleHre HayYHO!, IMYHOCTHO U (WJIM) COIMAIbHO 3HAUUMOMN TPOOIIEMBI.

¢ c(hopMHPOBAHHOCTH MOTHUBAIIMH M3YYCHUSI MATEMATUKH, TOTOBHOCTH U CITIOCOOHOCTH yJalluXcs K
CaMOPa3BUTHIO, JIMYHOCTHOMY CaMOOIIPEICIICHUIO, TIOCTPOCHUIO UHIUBUAYAIbHOU TPACKTOPUHU B
W3YUCHHH MTPEIMETA;



e CchOPMUPOBAHHOCTH Y OOYJAFOIIUXCSI CIIOCOOHOCTH K OpraHU3allii CBOEH Y4eOHOU e TEIIbHOCTH
MOCPEJICTBOM OCBOCHUS JIMYHOCTHBIX, IO3HABATEIbHBIX, PETYISITHBHBIX W KOMMYHHUKATHBHBIX
YHUBEPCAIbHBIX YUEOHBIX ACUCTBUH;

¢ chopMHUPOBAHHOCTh CIEHU(PHUUSCKUX JJISI MAaTEMATUKH CTUJICH MBIIUICHHS, HEOOXOIUMBIX ISt
MOJIHOLICHHOTO (YHKIIMOHUPOBAHUS B COBPEMEHHOM OOIIECTBE, B YACTHOCTH, JIOTHYECKOTO,
QITOPUTMUYECKOTO M IBPUCTHYUECKOTO;

e YMCHHU MPEICTABIATH HHPOPMALIUIO B 3aBUCHMOCTH OT IMOCTABJCHHBIX 337a4 B BHJC TAOJIHUIIBI,
CXeMbl, TpaduKa, THArpaMMbl, HCIIOJb30BaTh KOMIIBIOTEPHBIC MPOrpaMmbl, MHTEpHET mpu ee
o0OpaboTke;

e OBJIQJICHUC YYAIIUMHUCS MaTEMaTHYCCKMM SI3BIKOM M ammapaToM Kak CpPeJICTBOM OIUCAHUS U
HCCIICIOBAHUS SIBJICHHUI OKPYXKAIOIIEr0 MHUPA,;

e OBJIAJICHUE CHCTEMON MaTeMaTHUYECKUX 3HAHUMN, YMEHHI W HaBBIKOB, HEOOXOAUMBIX IS PCIICHHUS
3a]1a4 TIOBCEIHEBHOM KU3HH, U3YYCHUSI CMEKHBIX TUCIUILINH U TIPOJIOJIKCHUS 00pa30BaHMS,

OO0mas xapakTepucTHKa Kypca MaTeMaTUKHU

Kypcer marematuxm juisi 10-11kimaccoB ckimaabiBaeTcss W3 CIEAYIOIIHMX COIEPKATEIbHBIX
KOMIIOHEHTOB: alreOphl, MAaTeMaTHYECKOTO aHain3a, KOMOWHATOPUKH W TEOPUU BEPOSITHOCTEH,
TEOMETPHH.

Kypc namenen Ha ¢opMupoBaHWe MaTEeMaTHYECKOTO ammapara Jisd peIIeHHs 3aaad  u3
MAaTEeMaTHKH, CMEKHBIX TTPEIMETOB, OKPYXKAIOIIEH peaTbHOCTH. SI3BIK aneebpvl u mamemamuieckoco
aHanuza  TOJUEPKUBACT 3HAUYCHHE MATEMATHKH KakK s3bIKa JUIsI TOCTPOCHUS MaTeMaTHYeCKHUX
MO/JIeJIEH, TTPOLIECCOB U SIBJICHUM peaqbHOro Mupa. OJHON M3 OCHOBHBIX 3a7a4 U3y4CHHUS MAaTEeMaTUKHU
SIBJIIETCS Pa3BUTUE AITOPUTMHYECKOTO MBILIUICHUS, HEOOXOAUMOI0, B YACTHOCTH, JJI1 OCBOCHHUS Kypca
nH(OPMATHUKH; OBJIaJICHIE HAaBbIKAaMH JETYKTHUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHne CUMBOJIMYECKUX
¢bopM BHOCHUT CBOM cHeUM(PUYECKUH BKJIAI B pa3BUTHE BOOOpaXEHHUs, CIIOCOOHOCTEH K
MaTeMaTU4YeCKOMY TBOpUYECTBY. [[pyroi BaxxHOMU 3aa4eil M3y4EeHHUs] MATEMATUKH SIBIIIETCS MOJTy4YEHHUE
IIKOJPHUKAMH KOHKPETHBIX 3HAHUW O (YHKIUSAX KaK BKHEHUINCH MaTeMaTHYECKOW MOAENTH IS
OMHMCAHUA M MCCIEAOBAHUA Pa3HOOOPa3HBIX MPOLECCOB (PaBHOMEPHBIX, PaBHOYCKOPEHHBIX,
SKCMOHEHIIHAJILHBIX, EPUOJINYECKUX U Ip.), A7 GOPMUPOBAHUS Y 00YyUaIOIIUXCS MPEACTaBICHUHN O
pOJIM MaTeMaTHKW B PA3BUTUU LMBUIU3ALUU U KYJIBTYPBlL. JDemeHmsl JIO2UKY, KOMOUHAMOPUKU,
CMAmUCmuKy Y meopuu 8eposimHocmell SBISAIOTCS  00A3aTeNbHBIM KOMIIOHEHTOM IIKOJBHOTO
o0pa3oBaHMs, YCUJIUBAIOLUIUM €ro MPUKIAJAHOE M MPAKTUYECKOE 3HAa4YeHHe. OTOT Marepuai
HeoOXoIuM, Mpexae Bcero, s (GopmupoBaHUS (QYHKIMOHAIBHOW TIpPaMOTHOCTH — YMEHUH
BOCIIPUHUMATh U aHAJIU3UPOBATh MH(POPMAIUIO, IPEJICTABICHHYIO B Pa3IMUHBIX (popmax, MOHUMATh
BEPOSITHOCTHBIA ~ XapakTep MHOTHUX pEAIbHbIX 3aBHCUMOCTEH, MPOU3BOIUTH MPOCTEHIINE
BEPOSITHOCTHBIE pacyeThl. M3ydeHue ocHos xombunamopuxku TO3BOJIUT YYalEeMyCs OCYLIECTBIISTH
paccMOTpeHHe CciaydaeB, Iepebop M TMOJACYEeT 4YKclia BapUaHTOB, B TOM YHCIE B MIPOCTEHIINX
NPUKIAIHBIX 3amadax. [lpu wu3ydyeHUM cmamucmuxu u meopuu GeposmuHocmeli 000TaIIaTCs
MPEJICTAaBICHUSI O COBPEMEHHON KapTMHE MHpa U METOJax ero HccleAoBaHus, (opMupyercs
MMOHUMAaHKE POJM CTATHCTUKHM KaK MCTOYHMKA COIMAIBHO 3HAYUMOW MH(GOpPMAIUU, U 3aKJIa/IbIBAIOTCS
OCHOBBI BEPOSTHOCTHOTO MBIIUICHHUS. TakuM o00pa3oM, B XOJi€ OCBOCHHS COACpKaHHS Kypca
ydaluecs rnojay4aroT BO3MOKHOCTb:

1. pa3BuTh TMpEICTaBICHHUS O 4YHCIE€ U POJIU BBIYUCICHUH B UEIOBEUYECKOW MPAKTHKE;
chopMupoBaTh MPaKTUYECKHE HaBBIKH BBITIOJIHEHU S YCTHBIX, MACbMEHHBIX,
MHCTPYMEHTAJIbHBIX BBIYMCIECHUN, PA3BUTh BIYUCIUTEIBHYIO KYIbTYPY;

2. OBIAJeTh CHUMBOJMYECKHUM SI3BIKOM anreOpel, BbIpadOTaTh (PopMabHO-ONEPATUBHBIE
anreOpanvecknue yYMEHHS M HayuUuThCS NPHUMEHATh WX K PEIICHHI0O MaTeMaTHYeCKHX H
HEMAaTeMaTHUYeCKUX 3a/1a4;



3. U3YYUTh CBOWCTBA W TpapuKH 3SJIEMEHTApHBIX (YHKIMHA, HAYYUTHCS HCIIOJIb30BAThH
GyHKIMOHATBHO-TPAUUECKUEe MPEACTABICHHUS IS ONHCAHUS W aHaju3a peajbHbBIX
3aBHCHUMOCTE;

4. pa3BUTH NMPOCTPAHCTBEHHBIC MPEJCTABICHUS M U300pa3uTeNbHbIC YMEHHUS, OCBOMTh OCHOBHBIC
GbakTel ¥ METOABl IJIAHUMETPUH, TO3HAKOMHUTHCS C TPOCTEHIIMMH MPOCTPAHCTBEHHBIMU
T€JaMU U UX CBOMCTBaMU,

5. MOJy4WTh TPEACTABICHUS O CTATHCTUYECKUX 3aKOHOMEPHOCTAX B pEAlbHOM MHpE U O
pa3NMYHBIX CHOCO0aX HMX H3y4eHHs, 00 OCOOEHHOCTSX BBIBOJIOB M IPOTHO30B, HOCSIIUX
BEPOSTHOCTHBIN XapaKTep;

6. pa3BUTH JIOTUYECKOE MBINUICHHE M peYb — YMEHHUS JIOTHUYECKH OOOCHOBBIBATH CY)KICHHS,
MPOBOJIUTH HECIOXKHBIE CHCTEMAaTH3alliM, TMPHUBOAWTH MPHUMEPHl U  KOHTPIPUMEPEI,
WCTIOJIb30BATh PA3JINYHBIC S3BIKHM MAaTEMAaTUKH (CIIOBECHBIM, CHMBOJIUYECKUH, TpaduyuecKwii)
IUTSL WIDTFOCTPAIIMY, HHTEPIIPETALINH, apTYMEHTAIINU B IOKAa3aTelbCTBA;

Paszoen ceomempuu no3BoIuT CHOPMUPOBATH MPECTABICHUS 00 N3ydYaeMbIX MOHATUSIX U METOJ1aX
KaK Ba)XHEHMIINX CpEeACTBAX MaTEeMAaTHYECKOTO MOJIEIMPOBAHMS pPEalbHBIX IPOLIECCOB U SBICHUM.
pacrno3HaBaThb Ha YepTeXkax M MOJENSAX IPOCTPAHCTBEHHbIE (OPMbI; COOTHOCUTH TpPEXMEpHbBIE
OOBEKThl C WX ONUCAHUSAMH, HU300paKEHUSMH; OIHUCHIBATH B3aUMHOE pPACMOJIOXKEHHE NPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE, ApPryMEHTHpPOBaTh CBOM CYXJAEHHS OO0 OTOM pacrHoJIOKEHUH;
aHAJIM3MPOBATh B MPOCTEMIINX CIydasX B3aHMMHOE pAaclojokeHHe OObEKTOB B IMPOCTPAHCTBE U
n3o0paxaTb UX; H300pakaTb OCHOBHbIE MHOTOTPAHHUKHU; BBIMIOJHATH YEPTEXKU IO 3aJaHHBIM
YCIIOBHUSIM; CTPOUTH CEUEHUs KyOa, MPU3MbI MUPAMUIbI, KPYTJIBIX TEJl; peliaTh MIaHUMETPUUYECKHE U
CTEpEOMETPUYECKUE 3aJlaud Ha HaXO0XKJIEHUE T'€OMETPUYECKUX BEJIWYUH (AJIMH, YIJIOB, IJIOLIAAEH);
UCIOJIb30BAaTh MPHU PEIICHUU CTEPEOMETPUYECKUX 3a/ad IUIAaHMMETpUYecKue (akThl M METOJBI,
BEKTOPHYIO aredpy, MPOBOIUTH T0Ka3aTeIbHbIE PACCYKICHUS B XOJ€ PEIICHHUS 3a/1ay.

JInyHOCTHBIE, MeTampeAMeTHble M NpeAMeTHbIe Ppe3yJbTAThl OCBOEHHS Kypca MaTeMaTHKHU

pa3BUTHE Y 00YYAIOIIUXCS CIIOCOOHOCTH K CaMOTIO3HAHMIO, CAMOPA3BUTHIO M CAMOOIIPEIETICHHUIO;

e (GopMUPOBAHHE JIMYHOCTHBIX I€HHOCTHO-CMBICIIOBBIX OPHUEHTUPOB U YCTAaHOBOK, CHCTEMBI
3HAYUMBIX COLHMAIbHBIX M MEKIWYHOCTHBIX OTHOUICHHWH, JIMYHOCTHBIX, PETYISTUBHBIX,
M03HABATENIbHBIX, KOMMYHHMKATHBHBIX YHHUBEpPCAIbHBIX Y4YEOHBIX JEHCTBHI, CIOCOOHOCTH HUX
UCI0JIb30BaHUS B y4eOHOM, MO3HABATEILHOM U COLIMANILHOM MPAKTUKE;

e ¢dopMHUpPOBAaHHE YMEHHMH CAMOCTOSITEILHOTO IUIAHUPOBAHUSA U  OCYIIECTBIICHUS yueOHOM
NEeSTeIbHOCTH W OpraHu3alui y4eOHOTO COTpyIHMYECTBA C IMeJaroraMM M CBEPCTHHUKAMH,
MOCTPOCHUSI UHIUBUIYAIBHOTO 00pa30BaTEIbHOTO MapUIpyTa;

e pelieHue 3a1a4 O0IIEeKYIbTYPHOTO, JUYHOCTHOTO U MIO3HABATEILHOTO Pa3BUTHS O0YUYaIOLIUXCS;

e moBbllIeHHE dS()PEKTUBHOCTH yCBOEHHUS OOydYaOIIMMHUCA 3HAHMM U y4eOHBIX JIEHCTBUH,
(dbopMHUpOBaHNE HAYYHOTO THUIA MBIILICHUS, KOMIIETEHTHOCTEH B MPEIMETHBIX 00JacTiX, y4eOHO-
HCCIIeIOBATENIbCKON, MPOSKTHOM U COLIMATbHOU AESITeNbHOCTH;

® CO3/1aHHE YCIIOBUI AJIi MHTETPALUU YPOUHBIX U BHEYPOUHBIX (POpPM yueOHO-UCCIIEIOBATENbCKON U
MIPOEKTHOM JIESATEIBHOCTH 00YUYaIOLIUXCs, @ TAK)KE UX CAMOCTOSTENILHON paboThl MO MOArOTOBKE U
3aIUTE UHIMBUYATbHBIX IPOCKTOB;

e (dopMUpPOBaHNE HABBHIKOB yYacCTHs B Pa3IMYHbIX (OopMax OpraHu3alnu yaeOHO-UCCIIeI0BATENbCKON
U TIPOEKTHOW JesTeNbHOCTH (TBOPYECKHE KOHKYPCHI, HAydHBIE OOIECTBA, HAYYHO-TIPAKTHUECKUE
KOH(epeHINH, OJMMIHNA/bI, HAallMOHAbHBIE O0pa3oBaTeNbHBIE MPOTPAMMbl U JPYrHe (HOPMBI),
BO3MOHOCTh TOJYYEeHHSI MPAKTUKO-OPUEHTUPOBAHHOTO PE3yNbTaTa;

® TPAKTUYECKYIO HAMPaBIECHHOCTh MPOBOAUMBIX UCCIEOBAHUI U WHANBUAYAIBLHBIX IPOEKTOB;

® BO3MOXXHOCTb MPAaKTUYECKOTO UCTIOJIb30BaHMS pUOOPETEHHBIX oOyJaromumucs
KOMMYHHKATHBHBIX HABBIKOB, HABBIKOB II€JIENIONIaraHusl, TUIAHUPOBAHUS U CAMOKOHTPOJIS;

® [OATOTOBKY K OCO3HAaHHOMY BBIOOpY JanbHeillero oOpa3oBaHus U HpoQecCHOHATBHOMN
JESITEIBHOCTH.



Juunocmmusle pe3yiomamel TPEIIONIArar0T CPOPMUPOBAHHOCTD:

® CIIOCOOHOCTH K CAMOTIO3HAHHUIO, CAMOPA3BUTHIO M CAMOOTIPE/ICIICHUIO;

® JINYHOCTHBIX IIEHHOCTHO-CMBICJIOBBIX OPUEHTHPOB U YCTAHOBOK, CUCTEMbI 3HAUMMBIX COLMAJIbHBIX
U MEKIWYHOCTHBIX  OTHOLLIEHUH, JUYHOCTHBIX, PEryIsTUBHBIX, II03HABaTEJIbHBIX,
KOMMYHHMKATUBHBIX YHHBEpPCAJIbHBIX YUEOHBIX JEHCTBUH, CIIOCOOHOCTM WX HCIOJIb30BAHUSA B
y4eOHOH, M03HABATEIBHON U COLMAIHON PAKTHKE;

® YMEHUH CaMOCTOSITEJIbHOIO IUIAHUPOBAHMSI M OCYILECTBIEHUS Y4eOHOM JeATEIbHOCTH U
OpraHM3aly y4yeOHOro COTpyJHMYECTBA C T[eJaroraMM W CBEPCTHUKAMM, THOCTPOEHUS
UHIUBUAYAJIbHOTO 00pa30BaTebHOTO MApIIPYTa;

e yMEHUH pelieHus 3ajad OoOUIEKYJIbTYpHOTO, JIMYHOCTHOTO M TIO3HABATEJIbHOTO pPa3BUTHS
00yJaroImXxcs;

® OTHOIIEHUS K YUYEHHIO, TOTOBHOCTh M CHOCOOHOCTh OOY4YaloIIUXCS K caMopealu3aluuu u
caM000pa30BaHUI0 HAa OCHOBE pa3BUTOM MOTHBAIIMM Y4E€OHOU IEATEIHHOCTH W JIMYHOCTHOTO
CMBICIIa HW3YYEHHUS MAaTeMaTUKH, 3auHTEPECOBAHHOCTh B MNPUOOPETEHHH M  PaCHIMPEHUU
MaTeMaTHYeCKUX 3HAHUM M CHOCOOOB JEHCTBUI, OCO3HAHHOCTh MOCTPOEHUS WHIUBUIYaIbHON
00pa30BaTeNIbHON TPaeKTOPUH;

® IIEJIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAayKH H
0OLIECTBEHHON TPAKTUKH.

® JIOTMYECKOTO MBIIUICHHUS: KPUTUYHOCTH (YMEHHE paclo3HaBaTh JIOTUYECKHM HEKOPPEKTHbIE
BBICKa3bIBaHUs), KPEAaTUBHOCTH (COOCTBEHHAs apryMEHTalUsi, ONPOBEPKEHUs, MIOCTAHOBKA 3ajad,
hopmyIupOBKa MPoOIEM, UCCIIEIOBATEIbCKUI TIPOSKT H JIp. ).

Memanpeomemmole pezyibmamsl PEONIaraloT cHopMUpPOBaHHOCTD:

® CIIOCOOHOCTH CaMOCTOSITENIPHO CTaBUTh IIeNTM y4eOHOW W HCCIEOBATENbCKON JEATEIBHOCTH,
TUTAHUPOBATh, OCYIIECTBIISITh, KOHTPOJIUPOBATh U OIICHUBATh YYCOHBIC CHCTBUS B COOTBETCTBHUU C
MOCTaBJICHHOM 3aJ]aueil U YCIOBUSIMU €€ BBITIOJTHCHHS,

® YMCHHS CaMOCTOSITEIHHO IUIAHUPOBATh AIBTEPHATUBHBIC ITyTH IOCTHDKECHUS IIENICH, OCO3HAHHO
BBIOMpaTh HanboJee 3 HEeKTUBHBIE CIIOCOOBI PEIICHHS YICOHBIX M MO3HABATEIbHBIX 3a/1a4;

® yMCHHS HAaXOJIUTh HEOOXOIUMYK HH(OPMAIMI0 B Pa3IUYHBIX HUCTOYHHUKAX (B CIPABOYHHUKAX,
nureparype, VHTepHETe), TNpeACTaBiATh WHPOPMALUIO B pas3inyHOW ¢opme (CIIOBECHOM,
TaOMMYHOM, TpapruuecKoi, CHMBOJIMYECKOH ), 00padaThIBaTh, XpaHUTh U TEpeIaBaTh HHPOPMAILIUIO
B COOTBETCTBHUU C MO3HABATEIILHBIMU WJIM KOMMYHUKATUBHBIMU 331a9aMU;

® BJIJICHUS NIPHEMaMU YMCTBEHHBIX JCHUCTBUI: ONpPEIEIICHUS TIOHATHI, 0000IICHNS, YCTAaHOBICHHS
aHAJIOTHH, KJIAacCH(PUKAIMU HAa OCHOBE CAaMOCTOSTEIBHOTO BbIOOpAa OCHOBAHWUH W KPUTEPHUEB,
YCTaHOBJICHHSI POJOBUJIOBBIX M TPUYMHHO-CICICTBCHHBIX CBSI3€H, MOCTPOCHHUS YMO3AKIIOUYCHHUN
WHIYKTHBHOTO, ICAYKTHBHOTO XapaKTepa WK 10 aHAJIOTUH;

® YMEHHUS OPraHMU30BHIBATH COBMECTHYIO Y4YEOHYIO AEATEIbHOCTH C yYUTENeM H CBEPCTHHKAMHU:
OTIPEIeNATh 1IeTH, paclpeaesaTh (YHKINH, B3aMMOJEHCTBOBATh B TPYIINE, BBIABUTATH TUIIOTE3HI,
HaXOJHTh pellIeHHe MPOOIEeMBbI, pa3pemiath KOH(IUKTH HA OCHOBE COTJIACOBAHUS MO3UIUHU U ydeTa
HMHTEPECOB, apryMEHTHPOBATh U OTCTaNBaTh CBOE€ MHEHHE.

Ilpeomemmuoie pe3ynvmampl TpeanoNaraloT cHopMUpPOBAHHOCTH:

L4 Hpe,Z[CTaBJ'ICHI/Iﬁ 0 HCO6XOIlI/IMOCTI/I JAO0Ka3aTCIbCTB  IPHU 000OCHOBAaHMHM MaTEMaTHYECKHUX
yTBep)K,Z[eHI/Iﬁ H POJIM aKCUOMATHUKHU B TPOBCACHUUN ACAYKTUBHBIX paccyxcﬂeHI/Iﬁ;



e [OHATUHMHOIO ammapara 10 OCHOBHBIM pa3jiellaM Kypca MaTéMaTUK{; 3HAHUW OCHOBHBIX TEOPEM,
dopMyn U yMEHHS UX NPUMEHATH; YMEHHS JOKA3bIBaThb TEOPEMbl M HAXOJWUTh HECTaHIAPTHHIC
CIIOCOOBI pelIeHus 3a1a4;

® YMEHMIl  MOJENIUpPOBaTb  pEAIbHBIE  CHUTyallUM, MCCIEAOBaTb  IIOCTPOCHHBIE  MOJENH,
UHTEPIPETUPOBATH MOJTYYEHHBII pe3yJbTaT;

e [pe/icTaBlieHUN 00 OCHOBHBIX NOHATHUAX MAaTEMaTUYECKOTO aHAJINW3a U UX CBOMCTBaX, BJaJCHUE
YMEHHEM XapaKTepH30BaTh NOBeACHHWE (YHKUIWN, HMCIOJB30BAHUE TMOJYYCHHBIX 3HAHWHA IS
ONMCAHUS U aHAJIN3a PeAJIbHBIX 3aBUCUMOCTEH;

® BJIAQJICHUE YMEHUSMHU COCTABJICHUS BEPOSITHOCTHBIX MOJEJEH MO YCIOBHUIO 33/a4l U BBIYUCICHUS
BEPOSATHOCTH HACTYIUICHUSI COOBITHH, B TOM YHCIE C MPUMEHEHHUEM (GOopMysa KOMOWHATOPHKH U
OCHOBHBIX TEOPEM TEOPUU BEPOSITHOCTEH; UCCIENOBaHMs CIIyYalHBIX BEJIUYMH IO HX
pacnpeieeHuIo

¢ CPOpPMUPOBAHHOCTh HABBIKOB ydacTUsl B pa3IUYHbIX (opmax opraHuzanuu y4eOHO-
HCCIIEIOBATENIbCKOW U MPOEKTHOM JAEATEeIbHOCTH (TBOpPYECKHME KOHKYpPCHI, Hay4dHble OOIIEeCTBa,
Hay4YHO-TIPAaKTUYECKHE KOH(PEPEHIINH, OJIUMIINA/Ibl, HAIMOHAJIbHBIE 00pa30BaTENbHbIE POTPaMMBbI
u apyrue GopMsl)

® K OCO3HAaHHOMY BBIOOPY JalIbHEHIIIET0 00pa3oBaHus U MPOGECCUOHATBHON IEATETLHOCTH.

Conep:xanue TeM y4eOHOr0 Kypca
10 knacc

AJITEBPA

YucaoBbie QyHKIIUN

Omnpenenenue GyHKITMHU, CLIOCOOBI €€ 3aaHus, cBoricTBa pyHkumit. OOpaTHas QpyHKIIHS.
Tpuronomerpuyeckue GyHKuuu

UucnoBass OKpYyXHOCTh. JlIMHA AYrM €OUHUYHOM OKPYKHOCTH. YucioBas OKpPY)KHOCTb Ha
KOOPJIUHATHOM MIOCKOCTH. CHHYC M KOCUHYC. TaHT€HC U KOTaHTeHC. TpUroHoMeTpruiecKue (pyHKIIMH
YHCIIOBOTO aprymMeHTa. TpuroHomerpuueckrue GyHKIHMU YriIoBOro aprymenta. Gopmysbl IpUBEICHHUS.
DyHKIUA y=sin x, ee cBocTBa U rpaduk. OyHKIMA y=cos X, ee cBoicTBa U rpaduk. [leprnoanaHoCTh
byukuuii y = sin x, y= coS x. Ilocrpoenne rpadpuka dyukuuii y=mf(x) u y=f(kx) mo m3BectHOMY
rpaduky ¢yukiun y=Ff(x). DyHkIUN y=1g X K y = cfg X, UX CBOHCTBA U rpapHKH.
TpuroHomerpuyeckue ypaBHeHHUs

[lepBble mpencTaBieHHs] O pPEIICHUU TPUTOHOMETPUYECKHX YypaB-HEeHHMH. ApkkocuHyc. Pemienue
ypaBHeHus COS t= a. Apkcunyc. Pemenue ypaBHeHus sin {= a. ApKTaHI'€HC U apKKOTaHreHc. Pemienue
YPaBHEHUH Ig X = a, clg X = a.

[Ipocreiimine TpUrOHOMETpPUUYECKUE ypaBHEHUs. J[Ba MerTona pelieHdus TPUTOHOMETPUUYECKUX
ypaBHEHUI: BBEJCHHWE HOBOW TMEpPEeMEHHOW U pa3jiokeHue Ha MHoXuTenu. OIHOPOIHBIC
TPUTOHOMETPUYECKHE YPABHEHHUSI.

IIpeoOpa3oBanue TPUTOHOMETPHYECKHUX BhIPAKEHU I

CuHyC M KOCHHYC CYMMBI U Pa3HOCTH apryMeHToB. Dopmynbl ABOWHOrO aprymeHTta. @opmyribl
noHwkeHus: creneHu. [IpeoOpazoBanne cyMM TPUTOHOMETPUYECKMX (GYHKIHUNA B TPOU3BEICHHUE.
[IpeobpazoBanue npousBeACHUN TPUTOHOMETPUUYECKUX (DYHKIIHI B CyMMBI.

IIpousBoanas

Omnpenenenne 4YHUCIOBOW TMOCIENOBATEIBHOCTH U CHOCOObI ee 3amaHus. (CBOWCTBAa YHCIOBBIX
MOCJIeI0BATEIbHOCTEH.

Onpenenenue mpeaena mnocienoBaTenbHOCTH. (CBOWCTBA  CXOASIIMXCS — IMOCIENIOBATEIBHOCTEM.
Brruncnenue npenenoB nocienoBatenbHocTell. CymMmMa 6€CKOHEUHOM TeOMEeTPpUYECKOM TPOTPECCHH.
[Ipenen ¢ynkuum Ha OeckoHeuHocTu. llpenen ¢yHkumm B Touke. [lpuparneHue aprymeHTa.
[Tpupamenue GyHKIHUH.



3anauu, IpUBOJASALIUE K MTOHATUIO NPOU3BOAHOMN. OnpeneneHne Npou3BoIHON. AJITOPUTM OTBICKaHUS
IIPOU3BOHOM. DopmyIbl mddepenuupoBanusi. ITpaBuna Qg depeHnnpoBaHusl.
Huddepenuupoanue GyHkun y = flkx+ m).

VYpaBHeHHE KacaTenbHON K rpaduky (QyHKIMH. AJNTOPUTM COCTaBIICHHMS YpaBHEHHS KacaTeNbHOH K
rpauky byHkuun y = f(x).

[IpumeHenne nTPOM3BOTHON sl HWccienoBaHus (YHKIMHA HAa MOHOTOHHOCTH W OKCTPEMYMBI.
[Toctpoenue rpadukoB ¢ynkiuii. [Ipumenenue NPOU3BOAHON 17l OTBICKAHUS HaUOOJBIIUX U
HAaUMEHbBILNX 3HAYEHUH BEJIMYH.

O6o6maromiee mosropenue (114)

11 knacc

AJITEBPA

Crenenn u kopau. Crenennbie GyHKIHT

TToHsATHE KOPHS N-1i CTENEHH U3 JeHCTBUTENBHOTO uncia. OyHKINN Yy = /X, UX CBOHMCTBA U rpaduKH.
CaoiictBa KopHs N-7i cTeneHu. [IpeoOpazoBaHue BBIpAKEHHM, cOAEpKalmx paaukaibl. O0oOeHue
TIOHSTHUS O MoKa3zaTelne creneHu. CteneHHbie GYHKIIMH, UX CBOMCTBA U TpadUKu.

IHokazareabHas u Jorapupmuyeckas GyHKuun

[lokazarenbHas ¢yHkuusa, ee cBoiictBa u rpaduk. I[lokazarenbHble ypaBHeHHs. [lokazaTenbHble
HEpaBEHCTBA.

[lonsitue norapudma. Pynkuus y = logaX, ee cBoiictBa U rpaduk. CpoiicTBa Jorapudmos.
Jlorapupmuyeckue ypaBHeHus. Jlorapupmudeckue HepaBeHcTBa. [lepexosl K HOBOMY OCHOBAHHIO
norapupma. JluddepeHmpoBanre NOKa3aTeIbHON H JOTapupMUIECKON (yHKITHIA.

IlepBooOpa3Hasi U MHTErpaJl

[TepBooOpaznas. IlpaBuia oOThICKaHUS TIePBOOOpa3HBIX. TabmuIla OCHOBHBIX HEOMPEAeTIECHHBIX
HHTErpaJioB.

3anauu, MPUBOJAIINE K TOHSATUIO ONpEeAENIEHHOro uHTerpana. [IoHsTHe omnpeneneHHoro MHTErpania.
®opmyna Herotona — JleitOnuna. Beruncienne miomaseit miockux (Guryp ¢ moMoIb OmnpesesieH-
HOTO MHTErpasa.

DJIeMeHTbI MATEeMATH4YEeCKOM CTATUCTUKU, KOMOMHATOPUKHN U TEOPUM BEePOSITHOCTEN
Cratuctuueckass o0pabotka pganHbIX. [Ipocreiimme BeposiTHOcTHBIE 3anaun. CoueraHus u
pa3Merienus. ®opmyna 6unoma Herotona. Ciryyaiinble COOBITHSI M X BEPOSTHOCTH.

YpaBHeHusi 4 HepaJjieBcTBa. CucTeMbl YPAaBHEHM I 1 HEPAaBEHCTB

PaBHOCHIIBHOCTD ypaBHEHHIA. OOIIMe METO b peleHus ypaBHeHuii: 3amena ypasaenus h(f(x))=h(g(x))
ypaBHenueM f(X)=g(X), pa3noxeHrne Ha MHOYKUTENH, BBEIACHHUE HOBOU MEPEMEHHOM, (HYHKIIHOHAIBHO-
rpauIecKuil METO/I.

Pemennie HepaBeHCTB € OHOM MepeMeHHON. PaBHOCUIIEHOCT HEPABEHCTB, CUCTEMBI M COBOKYITHOCTHU
HEPaBEHCTB, HppaIlMOHAIbHBIE HEPABEHCTBA, HEPABEHCTBA C MO TYJISIMH.

Cucrembl ypaBHEHH. YpaBHEHUS 1 HEPABEHCTBA C MIApaMETPaMH.

O06o001marnee NnoBTOpeHne

TEOMETPUA
10 knacc

BBeenne (AKCHOMBI CTEPEOMETPHH M HX CJIEACTBHS).

[IpencraBnenue pasaena reoMeTpuu — crepeoMeTpurd. OCHOBHBIE MOHITHS CTEPEOMETPUN. AKCHOMBI
CTEpEeOMETpUM U MX CJIEJICTBUs. MHOTOIpaHHHMKM: KyO, mapajuieNenunes, MpsMOYroJbHbIN
napajuleJIenuIe], IpyusMa, npsmas pu3Ma, IpaBUiIbHAs MPU3Ma, TUPAMHUAA, [IpaBUIIbHAS IUPAMUJA.
MogenupoBaHre MHOIOIPAHHUKOB U3 Pa3BEPTOK U € IMIOMOILBI T€OMETPUYECKOTO KOHCTPYKTOPA.
IMapanieJJbHOCTh NPAMBIX M IIJIOCKOCTEH.

Iepecexkaromuecsi, mapajuleJdbHbIE M CKpeIIMBaIOIIMecss IpsMble B mpocTpaHcTBe. Knaccudukarus
B3aMMHOI'O PACIIOJIOXKEHUs ABYX HPSAMBIX B INPOCTpaHcTBe. [IpH3HAaK CKpEIMBAIOIUXCS IPSAMBIX.



[MTapannenbHOCTh IPSMOM U IIIOCKOCTH B pocTpaHcTBe. Kitaccudukanus B3auMHOTO PacioOKEHUs
npsAMOM M IUIOCKOCTU. IIpu3HaKk mnapaiiesnbHOCTH NPSAMOM M IUIOCKOCTH. [lapaimensHOCTH IBYX
wiockocredt.  Krnaccmpukamust  B3aMMHOTO — pacloyIOKeHUS  ABYX  Iuiockocted.  [Ipusnak
[apaJUIEIbHOCTH ABYX IUIOCKOCTEeH. IIpu3Haku mnapauienbHOCTH ABYX IPSMBIX B IPOCTPAHCTBE.
IIJIOCKOCTBIO.

IlepneHAUKYISAPHOCTHL NPAMBIX U IIJIOCKOCTEHA.

Yrom Mexay OpsMpIMH B IpOCTpaHCcTBe. llepneHaukynspHOCTs npsMbIX. llepneHauKynspHOCTb
npsMoil M 1uiockocTd. [Ipu3HaK NEpPHEeHAUKYISIPHOCTH MNpsAMOM U IIockocTH. OpTOroHaIbHOE
npoekTupoBanue. l[lepneHauKysap U HaKJIOHHAsA. YTOJ MEXKAY NPSAMOW M INIOCKOCThIO. JIByrpaHHbIM
yroyi. JIMHENHBI yroa JBYTPaHHOTO yria. IlepnenpukynspHocts 1uiockoctend. [lpusHak
NEPIEHIUKYIIPHOCTH JBYX IJIOCKOCTEN. PaccTosiHME MEX Ty TOUKaMM, IPSMBIMHU U IUIOCKOCTSIMM.
MHororpaHHMKH. MHOTOrpaHHbIE YIUIbl. BhINMyKiible MHOIOTpAaHHUKHM M MX CBOWCTBa. [IpaBuiibHBIE
MHOTOTPaHHUKHU. y4eOHHKE, a TakKe rpaduyeckue KOMIbIOTEPHBIE CPEACTBA.

BekTopsl B mpocTpaHcTBe.

Bekropsl B npoctpanctBe. KosummHeapHble M KOMIUIaHapHbIE BEKTOPBL. llapamnenbHblil mepeHoc.
[TapannensHoe MpOEKTHpPOBaHME M ero cBoicTBa. [lapaienbHble NPOEKUUH IJIOCKUX QUryp.
N300paxkeHue mpocTpaHCTBEHHBIX QUryp Ha miuockoctu. CeueHuss MHOrorpaHHUKOB. Mcropuueckue
ceenenus. IloBropenue.

TEOMETPUsA
11 knacc

MeToa KOOpAUHAT B pocTpaHcTBe. [{BHKEHU.

[IpsimoyrosibHas cucreMa KOOpAWHAT B MPOCTpaHCTBE. PaccTosiHue Mex Iy TOUKaMU B MPOCTPAHCTBE.
Bexkropsl B npoctpancTBe. JlnvnHa BekTopa. PaBeHCTBO BekTOpoB. Ci0KEHHE BEKTOPOB. YMHOKEHHE
BekTOpa Ha uncio. Koopaunarel Bektopa. CkasipHOE MPOU3BEACHNE BEKTOPOB.

uauHap, KOHYC, Aap

OcHoBHble 371eMeHThl cdepbl u IIapa. B3aumHoe pacnosioskeHue cdepbl M IJIOCKOCTH.
MHororpaHHUKH, BIIUCaHHbIE B cpepy. MHOTOTpaHHHUKH, OMMCaHHbIE 0KOJIO chepbl. Llnmuuap u konyc.
@urypsl BpalieHusl.

Oo0beMbI TeuT.

[Tonsitue o6bema u ero coiictBa. OOBEM IWIMHAPA, TPSIMOYTOJILHOIO MapauleJenuea U MPU3MBbI.
[Mpunun Kapanbepu. O0bem nupamuapl. O0beM KOHYCa M ycedeHHOTO KoHyca. OOBeM Imapa u ero
yacted. [Inomaap mMoBepXHOCTH MHOTOIpaHHUKA, UMJIMHIpPA, KOHYca, YCEUeHHOro konyca. Ilmomanpb
MMOBEPXHOCTH 11apa U €ro YacTeH.

IToBTOpEHMe

TemaTu4eckoe NJIAHUPOBAHUE

10 kanace. Anareopa

Ne | Temsl Conepxanue OB/ Koa-
n/ BO
n 4acoB
1 | Yucnossie Omnpenenenue ®opMyIHPOBATH OTIPE/ICIEHUS 9
byHKIUN (GyHKLMH, cTIOCOOBI €e | HauOOJIBIIEr0 ¥ HAUMEHBIIET0 3HAYCHUH
3a/laHusl, CBOMCTBA GbyHKIMY, YETHON U HEUETHON QYHKIHH,
¢bynkuuit. OOpatHas TEOPEMBI O CBOMCTBaX IpapuKoB YETHBIX
GbyHKIHS. U Heu€THbIX QpyHKIuil. HaxoanTs
HaunOoJIbIlIee M HAUMEHbIIIee 3HAYCHUS
(YHKIIMM Ha MHOXECTBE 10 e€ rpaduky.




HccaenoBarh QyHKIHIO, 321aHHYIO
dbopmynoii, Ha 4€THOCTh. CTPOUTH
rpaduku GyHKIHA, UCTIONB3YS YETHOCTD
WU HEYETHOCTD.

BbINOJIHATH TEOMETPHUECKHUE
npeoOpa3oBaHus TpaguKoB QyHKIUH,
CBSI3aHHBIC C MMaPaAJUICTHHBIMH
NepEeHOCaMU, PaCTSHKCHUSIMH, CKATUSIMHU
U CHMMETPUSIMHU, OTHOCHTEIHHO
KOOPJAMHATHBIX OCEH.

®opMyIHpPOBaTh OIPE/IEICHUE
obparumoit pynkiuu. Pacno3naBate
obpatumyto GyHKIHIO TI0 €€ rpaduKy.
YcranaBnuBaTh 00paTUMOCTh (DYHKIIMH
.DopMynupoBaTh ONpeIeIeHNEe B3aUMHO
obOpatHbIx QyHKIUH. [IpoBepaTs,
SIBIISTIOTCSI JTU JIBE IaHHBIE (DYHKITHH
B3anMHO oOpaTtHeIMU. HaxoauTh
00paTHyI0 QYHKIHIO K TaHHON
obparumoii pynkuuu. [lo rpapuxy
TaHHOW (QYHKIIUU CTPOUTH rpaduk
00paTHON (YHKIIHH.

Tpurono
METPHUYECKHE

byHKIIUN

YucnoBasi OKpYKHOCTb.
Jnuna nyru
€IUHUYHOMN
OKpYKHOCTH. YncnoBas
OKPYXHOCTb Ha
KOOPJIMHATHOM
mwiockoctu. CHUHYC U
KocuHyc. TaHreHc u
KOTaHT€HC.
Tpuronomerpuueckue
(YHKIIMH YUCIOBOTO
apryMeHTa.
Tpuronomerpuueckue
(YHKIIUH YTIIOBOTO
aprymenTta. @opMyIibl
npuBeaeHust. OyHKIUA
y=sin x, ee CBOICTBA U
rpaduk. OyHKIHSA
y=coSs X, €€ CBOICTBAa U
rpadux.
[IepronnuHOCTH
byHKIMH y = sin x, y=
cos x. Ilocrpoenue
rpaduka QyHKIHN
y=mf(x) u y=f(kx) mo
U3BECTHOMY TpaduKy
¢bynkuuu y=f(X).
OyHKIUU y=IgXK) =
ctg X, UX CBOMCTBA U
rpaduKu.

DopMyJIHPOBATH OIIPEEIICHNE
panvanHoi mepsl yria. Haxonurhb
paguaHHyIO MEPY yrila Mo €ro rpagyCHOn
Mepe U IPagyCHYIO Mepy yIJia 110 €ro
panvaHHoi Mepe. BbIYMeJATh JTMHbBI
JIyT OKPY>KHOCTEM.

PopMynHpoOBaTh ONPEACIICHNUS] KOCUHYCA,
CHUHYCa, TAHT€HCA U KOTAHI'€HCAa yIJia
OBOPOTA. BBISICHATH 3HAK 3HAUCHUI
TPUTOHOMETPUUECKUX (PYHKIIHIA.
Ynpomars TPHrOHOMETPUUYECKHE
BBIPa)KEHU S, UCIIOJIb3YSl CBOMCTBA
YETHOCTU TPUTOHOMETPUUYECKUX
byHKIIMNA. DOPMYITHPOBATH OMPEICTCHUS
NepUoINIecKoi GyHKINH, €€ TIIaBHOTO
nepuoja. Yupouars
TPUTOHOMETPUYECKUE BBIPAXKECHMUS,
UCII0JIb3Ysl CBOMCTBA MEPUOTUYHOCTH
TPUTOHOMETPUUECKUX (PYHKIIHIA.
OnucpiBaTh CBOMCTBA
TPUTOHOMETPHUUECKUX (PYHKIIHIA.
Crpouts rpaduku QyHKIUI Ha OCHOBE
rpaduKoB YETHIPEX OCHOBHBIX
TPUTOHOMETPHUUECKUX (PYHKIIHIA.
[TpeoOpa3oBbIBATH TPUTOHOMETPUUYECKUE
BBIPa)XEHUSI HA OCHOBE COOTHOLIEHUI
MEXy TPUTOHOMETPUUECKUMHU
(GYHKIHSIME OJTHOTO U TOTO K€
aprymenra. I1o 3HaueHusIM OHOU
TPUTOHOMETPHUECKON (PYHKIIMH
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HAaXOJUTh 3HAYECHUS OCTAJIbHBIX
TPUTOHOMETPHUUYECKUX (PYHKIUH TOTO JKe
apryMeHTa.

Tpuronomer IIepBblie DopMynHpOBaTh ONPEACICHUS 10
Puueckue IIPE/ICTaBICHUS O apKKOCHHYCa, apKCHHYCA, apKTaHI€HCa,
ypaBHEHHUS pelieHuu apkkoTaHreHnca. Haxonuts 3HaueHus
TPUTOHOMETPUUECKUX | OOpaTHBIX TPUTOHOMETPUUYECKUX
ypaB-HEHUH. (GYHKIUI [UTS OTACTBHBIX TaOIUIHBIX
Apxkocunyc. Pemienne | 3Hauenuii aprymenta. Mcnonb3ys
ypaBHEeHus COS t= a. HOHSTHSI APKKOCUHYCA, apKCUHYCa,
Apxcunyc. Pemenue apKTaHI€HCa, apKKOTAHI'€HCA, PELaTh
YpPaBHEHHUS Sin 1= a. MPOCTEUIIINE TPUTOHOMETPUUECKHUE
ApKTaHreHc u ypaBHeHus1. POpPMYIHMpPOBATH CBOMCTBA
apKKOTAHT'€HC. 00paTHBIX TPUTOHOMETPUUECKHUX
Pemenue ypaBuenuii tg | pynkuuit. Crpouts rpaduku QpyHKIuN Ha
X=a ctgx =a. OCHOBE I'pa()MKOB YETHIPEX OCHOBHBIX
[Ipocreimme 00paTHBIX TPUTOHOMETPUUECKHUX
TPUTOHOMETPUYECKUE byHKuMi. YrpouiaTs BeIpaXkeHus,
ypaBHeHus. JlBa cojieprkalue oopaTHbie
METO0/1a peleHus TpUTOHOMETpHUUECKUEe (YHKITUH.
TpUroHoMmerpuueckux | Pacrno3HaBaTh TpUrOHOMETpHUECKHE
YpaBHEHUI: BBEJACHUE YpaBHEHUS U HEpaBeHCTBaA. Pemars
HOBOM NIEPEMEHHOMN U TPUTOHOMETPUUYECKUE YPABHEHHUS,
pasioKeHue Ha CBOJAIMECS K alre0pandeckum
MHOKHUTEJIIH. YPaBHEHUSIM, B YACTHOCTH PEILAThH
OnnopoHBIE OJIHOPOJHBIE TPUTOHOMETPUYECKHE
TPUTOHOMETPUUYECKHE YpaBHEHMS IIEPBOM ¥ BTOPOU CTETIEHH, a
YPaBHEHUS. TaK)Ke peIIaTh TPUTOHOMETPUYECKHE
YPaBHEHUs, IPUMEHSS METOL
Pa3I0KEHU Ha MHOXKHUTEIIH.
Pemrats npocreiiniue
TPUTOHOMETPUYECKHUE HEPABCHCTBA
[IpeoOpazoBanu | CHHYC ¥ KOCUHYC [IpeobOpazoBbiBaTh TpUTOHOMETpUYECKUE | 15
e CYMMBI U Pa3HOCTH BBIPAYKEHUS HA OCHOBE COOTHOILLICHUI
TPUTOHOMETPHUY | apryMeHTOB. DOpMynbl | MEKIY TPUTOHOMETPUUECKUMHU
€CKHUX JBOMHOIO apryMeHTa. (GYHKIUSAMHI OJJHOTO U TOTO XK€
BBIPAKEHUI @®opMyibl MOHWKEHHsT | apryMeHTa, Ha OCHOBE (OopMyIl
CTCTICHH. cioxxenus. Onupasck Ha GopMyIIbl
[IpeoOpa3oBaHue CyMM | CIOXEHUs, 10Ka3bIBATh (POPMYIIbI
TPUTOHOMETPUYECKUX | IPUBEICHMS, (OPMYIIbI IBOMHBIX YIJIOB,
¢GbyHKUUH B (opMyIIbl CyMMBI M pa3HOCTH CHHYCOB
IIPOU3BEJICHHUE. (xocuHycOB), hopMyIbI IpeoOpa3zoBaHUs
IIpeo6pazoBanue IIPOU3BENECHUS TPUTOHOMETPUUYECKUX
IIPOU3BEICHUN ¢bynkiuii B cymmy. [Ipeobpa3oBbiBaTh
TPUTOHOMETPUUYECKUX | TPUTOHOMETPUYECKHE BBIPDAKEHUS Ha
(GyHKLIUH B CyMMBI. OCHOBE (popMys puBeAEHUs, POPMYI
JIBOMHBIX U MOJIOBUHHBIX YIJI0B, (OpMYII
CYMMBI ¥ pa3HOCTH CHHYCOB
(kocuHycOB), hopMyl peoOpa3oBaHus
IIPOU3BENIEHUS] TPUTOHOMETPUYECKUX
byHKIIMI B CyMMYy
[IpousBoHas Onpenenenue PopMyaMpOBATH ONPEAEIECHUE 31




YUCIIOBOM
MOCJIE0BATEILHOCTU U
CrocoOBI ee 3a/1aHMs.
CBoiicTBa YHCIIOBBIX
IIOCJIE0BATEIBHOCTEN.
Omnpenenenue npezena
MOCJIeI0BATEILHOCTH.
CBoiicTBa CXOIALIUXCS
IIOCJIEI0BATEIILHOCTEN.
Brrunciienue npeaenon
IIOCJIEI0BATEIILHOCTEN.
CymMma GeckoHEeUHOM
reOMETPUYECKON
MIPOTPECCHUH.

[Ipenen pynkumuu Ha
OECKOHEYHOCTH.
[Ipenen pynkuuu B
touke. [Ipupamenne
apryMeHTa.
[Ipupamenue GyHKIUM.
3agaun, IPUBOIAILINE K
TTOHATHIO
MIPOU3BOTHOM.
Onpenenenue
MPOU3BOJHOM.
ANTOPUTM OTBICKaHUS
MPOU3BOJHOM.
DopMmyJibl
muddepeHupoBaHUsL.
IIpaBuna
muddepeHupoBaHmsL.
HuddepenniupoBanue
qynxunn y = flkx+ m).
YpaBHenue
KacaTeJIbHOU K rpaduky
GbyHKIMHA. ATTOPUTM
COCTaBIICHUS
ypaBHEHUS
KacaTeJIbHOU K rpaduky
hynkimn y = f(x).
IIpumenenue
MPOU3BOTHOM IS
UCCIIeI0BaHUs
GbyHKIMI Ha
MOHOTOHHOCTb U
3KCTPEMYMBI.
IToctpoenue rpapukos
¢ynkuuit. [Ipumenenue
MPOU3BOJHOM ISt
OTBICKaHUS
HauOOIBIINX U
HaWMEHBIINX 3HAYCHHH

POM3BOIHON (DYHKIIMHU B TOUKE, IIPAaBUIIA
BBIYMCIICHUS NIPOU3BOAHBIX. Haxonuts
POM3BOJIHBIC (PYHKIUH, ypaBHEHHUS
KacaTeJIbHbBIX Ipaduka QyHKIUH,
MTHOBEHHYIO CKOPOCTb JIBUKECHHUS
MarepuanbHOU ToOUKHU. Vcronbs30BaTh
MEXaHUYECKUU U TEOMETPUUYECKHUI CMBICI
MIPOU3BOJHOM B 3a/1a4aX MEXaHUKHU U
r€OMETPHH.




BCIINMYHUH.

[ToBTOpEeHUE 11

11 kaace. Anreopa

Ne Tembl Coaepixanue OB Koua-

/11 BO

4acoB

1 Crenenu u [TonsTHE KOPHA N-U IIPUMEHSIOT ONPEACIICHUE KOPHS N-I 18
KOPHH. CTCTICHU U3 CTCTICHH
CreneHHBIC | NCHCTBUTEIHHOTO
byHKIUN yucna. ODyHKuun y = OTIPENETSAIOT 3HaUeHUE (PYHKITUH TI0

T{/)_C’ X CBOUCTBA U SHAYCHHIO apryMCHTAa IIpH PA3JIMYHBIX
rpadukn. CBoiicTBa croco0ax 3amaHust QyHKIIUH; CTPOSIT
KOPHSI N-1{ CTETICHH. rpaduK QYHKIMH; ONIMCHIBAIOT 110
IIpeobpazoBanue rpaduky u o GopMyJsie MOBEICHUS U
BI)Ipa)KCHI/H\/JI, CBOIiCTBa (i)YHKIII/II/I, Haxo T 110
COJIepIKAIIIX rpaduky GyHKIUN HauOOIbIINE U
paIuKabl. O00011IeHe | HAMMEHBINME 3HAYCHHUSA, ITIPU OCTPOCHNUH
TIOHATHUS O MoKa3aTene | 'PAUKOB HCIIONB3YIOT MpaBHIIa
crerneuu. CTerneHuble npe06pasoBaHH;1 Fpa(bI/IKOB

(GbyHKIMY, UX CBOICTBA

1 rpauKu.

2 [Tokazarensn | [lokazarensHas OTPENIeTSAIOT 3HaUeHUE (PYHKITUH TI0 29
as u (GyHKIMS, ee CBOWCTBA | 3HAUEHUIO apryMEHTa IpU Pa3InuHbIX
norapudmud | u rpaduk. crioco0ax 3amaHust QyHKIIUH; CTPOSIT
eckas [TokazaTenbHbBIC rpaduk Mmoka3aTeabHON (QYHKITUH;
byHKIMN ypaBHEHHUS. OTIMCBIBAIOT 110 TpaduKy u 1o dopmyIie

[TokazarenbHbie MOBEJICHUS U CBOMCTBA (PYHKIIHH,
HEPaBEHCTBA. HaXOJAT 1o rpaduKky QyHKIUU

[TonsiTue norapugma.
OyHkIus y = logaX, ee
CBOIiCTBa U rpaduk.
CaoiicTBa joraprumoB.
Jlorapudmuyeckue
ypaBHEHHUS.
Jlorapudmuyeckue
HepaBeHcTBa. [lepexon
K HOBOMY OCHOBAHHIO
jorapudma.
Huddepenumpopanue
MOKa3aTeNbHOM H
JorapuMuygecKoit

GyHKIUH.

HarOOJIbIINE ¥ HAUMCHBIINE 3HAYCHUS,
UCTIOJIB3YIOT TpaBUIIa MpeoOpa3oBaHus
rpaduKoB

peIIaroT MoKa3aTelIbHbIC YPABHCHUS U
HEPaBEHCTBA, NX CHCTEMBI;

UCTIOJIB3YIOT JIISl IPUOITMIKEHHOTO
pelleHNs ypaBHCHHI W HEPaBEHCTB
rpadu4ecKuil MeTo

n300paKaroT Ha KOOPAWHATHOM
TUIOCKOCTH MHOKECTBA PEIICHHH
HEPABEHCTB U UX CHCTEM, PEIIAIOT
NOKa3aTeIbHbIC HEPABCHCTBA, TPUMEHSIS
KOMOHMHAIINIO HECKOJIBKUX aITOPUTMOB.
JIeMOHCTpHPYIOT 3HAHUS O
noKa3aTeabHON (YHKIINH, €€ CBOMCTBAX
u TpaduKe, 0 pEIIeHUH ypaBHEHUH U
HEPABEHCTB BBIYUCIIAIOT JOrapu(Mbl
YHCell M0 OMPEIEICHUIO U BBITIOTHSIOT
npeoOpa3oBaHus JOrapuHPMUIECKUX
BBIPKEHUI OTNPEICIIIOT 3HAYCHHE
(GyHKIMM 110 3HAYSHHUIO apryMEHTa Ipu
pa3IMYHBIX crioco0ax 3aganusi QyHKINU;




CTpOAT rpaduk JorapupMUIECKOM
(YHKIIUH; OMUCHIBAIOT IO TPaQUKY H IO
(dbopMyIie TOBEICHHUS U CBOMCTBA
byHKIHH,

HaXoJAT 10 rpaduky GyHKIUN
HanOOJIbIINE M HAUMEHBIINE 3HAYCHUS,
UCTIOJIB3YIOT TpaBMIIa mpeoOpa3oBaHus
rpauKOB BBHITIOTHSIOT apru(PMETHICCKIE
JIeCTBUS, COUETasi YCTHBIEC U
NUCHMEHHBIC IPUEMBI;

HaXOJAT 3HAUYCHUS Jlorapuma; MpoBOIAT
10 U3BECTHBIM (popmyam
npeoOpazoBaHusi OYKBEHHBIX
BBIPA)XECHUH, BKITIOYAFOIIUX JIOTapH MBI
pemaioT JorapuGMuIecKiue ypaBHEHUS,
UX CUCTEMBI; UCIOJIb3YIOT JJIs
IpUOIMKEHHOTO PELICHUS

ypaBHEHUH rpaduyecKuii MeTo;
n300pakaroT Ha KOOPAUHATHON
IJIOCKOCTH MHOECTBa

peuIeHni ypaBHEHHU U UX CUCTEM,
HCIIOJIb3YIOT CBOMCTBAa PYHKIIMI
(MOHOTOHHOCTb, 3HAKOIIOCTOSTHCTBO)
pemaioT JorapuGMuIecKue
HEPaBEHCTBA, IPUMEHSSI METO/] 3aMEHBI
NEPEMEHHBIX JJIS CBEJICHMUS
J0rapu(pMHUECKOro HEPABEHCTBA K
palMoHaIbHOMY BUJy, CBOMCTBA
MOHOTOHHOCTH JIOTapU(pMHUECKON
(GYHKIUH, UCHIOJIB3YIOT AJIS
IpUOJIMKEHHOTO PELlIeHHs HEPaBEHCTB
rpau4ecKuii METo/1 UCIOJIb3Ys
(opMyIIbl, OCYIIECTBIISIIOT IEPEXO K
HOBOMY OCHOBAHHIO,

BBINOJIHAIOT IIpeo0pa3oBaHus
BBIPA)KEHUI BBIYUCIISIFOT TPOU3BO/IHBIE U
epBOOOpa3HbIe MPOCTEUIINX
[O0Ka3aTeIbHbIX U JIOrapu(pMUUECKUX
(GyHKIU, pelaoT NpakTHYECKUe 3a/1a4u
C MOMOIIBIO anmnapara
TddepeHnanbHOro U HHTETPaIbHOTO
UCUHUCIICHUS

[TepBooOpaszn
ast 1
HUHTETpa

IlepBooOpa3Hasi.
[TpaBuna oThICKaHUS
epBOOOPA3HBIX.
TaGnmuia OCHOBHBIX
HEOTPe/IeIIEHHBIX
MHTETPaJIoB.

3ajaun, MPUBOISAIINE K
TIOHSITHIO
OIIPEJETIEHHOTO
unterpana. [lonstue

HaXoJAT MepBOOOpa3HbIE AT CYMMBbI
GyHKIUMI ¥ pou3BeieHNs GYHKLIUU Ha
YHCIIO UCTIOJIb3YS CIIPaBOYHbIE
MaTepHabl; BEIYUCISIOT
HEOoIIpe/IeJIeHHbIE MHTET paJlbl;
IPUMEHSIOT CBOICTBA HEOIPEeICHHbBIX
MHTETPAJIOB B CIOKHBIX TBOPYECKUX
3aJavax NpuMeHsIoT popmyny HeloToHa-
JleiiOHMIIA 1711 BBIYMCIICHUS TUIOIIA M
KPUBOJMHEHHON Tpanelyy, BBIYUCISIIOT




OTIPEICTICHHOTO
uHTerpaa. Gopmyna
Hprorona — JleiiOuu-
na. Berunciaenue
IIOIAJICH IIOCKUX
¢buryp c momMoubo

wIomaab GUrypsl, OrpaHMYEHHOM
rpadukamMu QyHKITHIA;

BBIYUCIISIIOT UHTErPaAll, UCIIOJIb3YS
reOMETPUIECKUE COOOPaXKEHUS,
BBIUUCIISIOT TUIOIIA/Ab (DUTYPHI,
OTPaHUYECHHOU TPaPUKOM CTETIEHHOMN

OTIPEJIENIEHHOTO (GYHKIIUYM 1 KacaTebHOU K HEMY B
UHTETpaa. JTAHHOM TOYKE
DneMeHTbI Cratuctuueckas UCIIOJIb3YIOT OCHOBHBIE ITOHATHS 15
MaremaTHdec | 00paboTKa JaHHBIX. CTaTUCTUKH, IIPABUIIO CIIOKECHUS
KOU [Ipocreimme Y YMHOKEHHS BEPOATHOCTEN, CBOMCTBO
CTaTUCTUKH, | BEPOSITHOCTHBIE 33aJ]au. | BEPOSTHOCTE!N MPOTUBOIIOJIOKHBIX
koMOuHatop | CoueTtaHus u COOBITHI UCIIOJIB3YIOT IpOCTENIINE
UKU U TeOpuH | pazMenieHus. PopMyina | MOHATUS TEOPUH BEPOSITHOCTEM,
BeposiTHOCTe | OmHOMa HproToHa. BBIUUCIISIOT (PaKTOpUaiIbl, HEPECTAHOBKH,
71 CrnyyaiiHble COOBITHSI U | COUYETaHUs, pa3MEllEHUs
UX BEpOSITHOCTH. UCIOJIb3YIOT OCHOBHBIE MTOHSTHS
KOMOWHATOPHUKHU UCTIONB3YIOT (hOPMYITy
omnoma HwroToHa, cBOiicTBa
OMHOMUHAIBHBIX KOA(h(UIIMEHTOB NPU
paccmoTpenun TpeyroabHauka [lackans
00CYXIar0T CBsA3h KOMOMHATOPHUKH U
TEOPHUH BEPOATHOCTEM,
paccMaTpUBaIOT NTOHATHE
reOMETPUYECKON BEPOSTHOCTU
VYpaHenus u | PaBHOCHIBHOCTB IIPOM3BOJIAT paBHOCWIIbHBIE Nepexoasl ¢ | 20

HEpPaBEHCTBA.
Cucremsbl
YpaBHEHUH U
HEPaBEHCTB

ypaBHeHu#. O0mme
METO/IbI pelIeHUS
YpaBHEHUH: 3aMeHa
ypaBHEHUS
h(f(x))=h(g(x))
ypaBHeHHuEM f(X)=g(X),
pa3ioxKeHue Ha
MHO>KUTENH, BBEJICHUE
HOBOM NMEPEMEHHOM,
(hyHKIIMOHATIBHO-
rpaduueckuit MeToI.
Pemenne HepaBeHCTB C
OJTHOU MEPEMEHHOM.
PaBHOCHIIBHOCTD
HEPABEHCTB, CUCTEMBI U
COBOKYITHOCTHU
HEPaBEHCTB,
UppaLMOHATIbHbIE
HEpaBEHCTBA,
HEPaBEHCTBA C
MOYJISIMU.

Cucrembl ypaBHEHUH.
YpaBHeHUS U
HEpaBEHCTBA C
rnapamMeTpamu.

IEJTBI0 YIPOIICHHS YPaBHCHHS,
JTIOKA3bIBAIOT PABHOCUIIBHOCTH
YpaBHEHUH, BBITIOTHSIOT IIPOBEPKY
HAHJCHHOTO PEIICHUS C ITOMOIIIBIO
IIOJICTAHOBKH M y4eTa 00JacTu
JOIYCTHUMBIX 3HAYCHU I

HPEIBU/IAT BO3MOKHYIO IIOTEPIO HITH
PHOOpPETECHUE KOPHS U HAXOJIAT IyTH
BO3MO>KHOTO M30€eraHus OIINOOK;
MPUMEHSIFOT METOIbI PEIICHHS
areOpanyeckuX ypaBHEHUH CTEIICHH

n > 2, pemaT paluoOHaAIbHbIC
YpaBHEHHS BBICIIIUX CTECIICHEH METOIaMU
Pa3JI0KEHHUS Ha MHOYKHUTEIIH W
BBEJICHUEM HOBOM IMEPEMEHHOM; PEIIaloT
palroOHaIbHbIC YPABHEHHSI, COJICPIKAIIUEC
MO/yJb, TPOU3BOIST PABHOCHIIbHBIE
MEPEXO/IbI C LEbI0 YIPOIICHHS
HEPABEHCTB; TOKA3bIBAIOT
PaBHOCHUIILHOCTH HEPABEHCTB Ha OCHOBE
TEOpeM PaBHOCUIIBHOCTH, BBITIOJIHSIOT
MIPOBEPKY HAWJIEHHOTO PEIICHUS C
MOMOIIIBIO TIOJICTAHOBKH | y4eTa 00JIacTu
JOTYCTUMBIX 3HAUEHUH CTPOSIT
MHOKECTBO TOYEK IIJIOCKOCTH,
YIOBJIETBOPSIONINX HEPABEHCTBY




peLIaloT YpaBHEHUS € LEI0YUCIEHHBIMU
NEPEMEHHBIMH U TPapUUECKH PEIIaloT
HEpaBEHCTBA C ABYMsI IEPEMEHHBIMU
METOJIOM I10/ICTAHOBKH, PELIAIOT
CHCTEMBI YPaBHEHUH C IByMS
HEU3BECTHBIMH METOIOM
anredpanvdecKkoro CI0KEHUs, IPUMEHSIOT
pa3IM4YHbIe CIIOCOOBI IPU

pEIIEHUH CUCTEM YPaBHEHUH, PEIIatoT
CHUCTEMY TPEX YPAaBHEHMH C TpEeMsl
NEPEMEHHBIMH COCTABJISIOT TUTaH
UCCIIEIOBaHMsSI yPAaBHEHHUS B
3aBUCUMOCTH OT 3HaYEHUI apameTpa;
OCYIIECTBIISIIOT pa3pabOTaHHBIH IJIaH;
peaoT ypaBHEHUS M HEPABEHCTBA C
napaMeTrpamu

OnpenessroT NMpyu KaKuX 3HAYCHHIX
napaMmeTrpa KBaJpaTHOE ypaBHEHUE
UMEeT JBa KOPHS, OJTMH KOPEHb, HE
MMEET KOPHEH.

6 IToBTOpEHNE

12

10 kaacc. I'eomerpust

Ne Tema
n/n

Conep:xanue

OB/l

KoJa-Bo
4acoB

1 BBenenue. akcHOMBI
CTEPEOMETPUHU U HX
CIIEICTBUS

[IpencraBnenue pazaena
F€OMETPUH —
CTEPEOMETPHUH.
OCHOBHBIC TTOHATHS
CcTepeOMETpUU. AKCHOMBI
CTEPEOMETPUH U UX
CIIEICTBUS.
MHororpaHHuKH: KyO,
napasuliesienuIe],
MPSMOYTOJIbHBIN
napasuliesienuIe],
npu3Ma, rpsMasi npusma,
MpaBWIbHAs MPU3Ma,
nupaMua, NpaBUIbHAs
nupamua.
MoaenupoBanue
MHOTOI'PAHHUKOB U3
pPa3BEPTOK U C MOMOILIBIO
reoOMeTPUUYECKOTO
KOHCTPYKTOpA.

Ncnonb3ytoT OCHOBHBIE
AKCHOMBI CTEPEOMETPUH,
MOHSTHS O TapalIeIbHOCTH
MPSIMBIX U IJIOCKOCTEH B
MPOCTPAHCTBE MPH PEIICHUU
3ajad.

2 | [TapamienbHOCTD
MPSIMBIX U MJIOCKOCTEH

[Tepecekarommuecs,
napasuieJIbHbIe U
CKpEIHBAIOIINECs
MIpsIMBIE B TIPOCTPAHCTBE.
Knaccudukarus
B3aUMHOTO

Brinonasior I/I306pa)KCHI/I}I
B3aMMHOT'O pacCIIOJIOXKCHUS,
MMPUMCHATOT ITPU3HAKU
NnapajiCJIbHOCTH IpHU PCIICHUN
3aia4, CTPOAT CCUCHMUA.

19




pacIoI0KEeHUs IBYX
HPSIMBIX B IIPOCTPAHCTBE.
IIpu3nax
CKPEILUBAIOIINXCS
MIPSIMBIX.
[TapamiensHOCTB IPAMOM
U TUIOCKOCTH B
IPOCTPAHCTBE.
Knaccudukarus
B3alMHOI'O
PacCIIONOKEHUs NPIMOH U
mrockocTy. [Ipusnak
MapaJuIEIbHOCTH IPSIMOU
U TUIOCKOCTH.
[TapamrensHOCTB ABYX
IIJIOCKOCTEM.
Knaccudukanus
B3aMMHOTI'O
PACIIOJIOXKEHUA IBYX
mockoctelt. [Ipusnak
napajyieIbHOCTH IBYX
mnockoctel. [IpusHakn
napajyieIbHOCTH IBYX
IPSIMBIX B IIPOCTPAHCTBE.
IJIOCKOCTBIO.

[TepieHAMKYISAPHOCTH
MPSAMBIX U IIOCKOCTEHN

VYros Mexay npsMbIMU B
MIPOCTPAHCTBE.
[TepieHAKYISAPHOCTH
MPSMBIX.
[TepieHANKYISAPHOCTH
IPSIMOM M TUIOCKOCTH.
[Tpusznax
NEPHEHANKYIIPHOCTH
PSIMOM M TUIOCKOCTH.
OpToroHajibHOE
IIPOEKTUPOBAHUE.
[lepnenaukynsp u
HAKJIOHHAsA. YTOJ MEXIy
PsIMOM U TUIOCKOCTBIO.
JIByrpaHHbIi yroJ.
JluHelHbIi yrou
JBYTPAHHOI'O yrJja.
[lepneHIMKYIApHOCTD
nockocteit. [Ipusnak
NEPIEHIUKYIIPHOCTH
JIBYX IJIOCKOCTEM.
Paccrostaue mexnay
TOYKaAMHU, IPSAMBIMH U
IIJIOCKOCTSIMU.

Hcnonb3yroT npu3Haku
NEePIEeHIUKYISIPHOCTH MPSIMBIX
Y IUTOCKOCTEN B IMIPOCTPAHCTBE.
Penrarot 3agauu cBA3aHHBIE C
BBIYHCIICHUEM JJTMH
NEPIEeHIUKYISApa U HAKIIOHHBIX
K IJIOCKOCTH, IPUMEHSTh
CBOMCTBA MEePHEHAUKYISIPHOCTH
MJIOCKOCTEH.

20

MHororpaHHuku

MHororpasHsl€ yIisl.
Beinykiisie
MHOT'OTPaHHUKH U UX

Paznu4garoT 0CHOBHBIE BUIBI
MHOT'OT'paHHUKOB.
Pacno3Harot Buabl

12




cBoricTBa. [IpaBuibHbIC

MHOTOTPAaHHHKOB U (OPM UX

MHOTOTPaHHUKHU. CEUEHUH, BBIMOJIHSIOT UX
y4eOHHUKe, a TaKKe MOCTPOCHHUS.
rpadudeckue
KOMIIBIOTEPHBIE
CpEJCTBA.
5 | Bekropsl B Bexkrtops! B Ncnonb3yroT OCHOBHBIE 6
IIPOCTPAHCTBE IPOCTPAHCTBE. HOHSTHS 1151 BEKTOPOB B
Konnuneapusie u IIPOCTPAHCTBE, IPABUII
KOMIUIaHAPHBIE BEKTOPBI. | CIIO’KEHUS U BBIYUTAHUS
[TapamienpHbIM IEPEHOC. | BEKTOPOB B IIPOCTPAHCTBE,
[TapannensHoe MOHSTHS KOMITJIAaHAPHBIX
MIPOEKTUPOBAHHE U €TI0 BEKTOPOB IpH PEIICHNH 3aja4
CBOICTBA. BBITOJIHSIOT ACUCTBUSI HaJ
[TapannenbHbie BEKTOpaMH B IIPOCTPAHCTBE,
MPOEKIINH MIOCKUX pa3o’keHue BEKTOpa Mo TPeM
¢uryp. N3o6paxenue HEKOMIUIAHAPHBIM BEKTOPaM.
MIPOCTPAHCTBEHHBIX
¢buryp Ha MIOCKOCTH.
Ceuenus
MHOTOTPaHHUKOB.
Hcropuueckue cBeeHust
6 | [loBTOpenue 8
11 kanacc. I'eomerpusi.
Ne Tema Conep:xxanue OB Ko.1-
n/n BO
4acoB
1 | Meron koopuHaT B [IpssmoyrosibHast Hcnonw3ytoT npu pemieHn 3aaa4d | 18
MIPOCTPAHCTBE cUcTeMa KOOpJAUHAT B JIEKapTOBBI KOOPAUHATHI B
IPOCTPAHCTBE. poCTpaHcTBE, HOPMYIIBI
Paccrosinue mexay KOOPJMHAT BEKTOPA, CBSI3b MEXY
TOYKaMH B KOOpJIMHATaMH BEKTOPOB U
npocTpaHcTBe. Bektopsl | KoopAMHATaMU TOYEK, (GOPMYIIBI
B IIpocTpaHcTBe. JlIMHA | BBIUMCIICHUSI CKAJIIPHOTO
BeKkTOpa. PaBeHcTBO MIPOU3BE/ICHUS BEKTOPOB,
BEeKTOpOB. CroxxeHue BBIYHCIICHUS yriia MKy
BEKTOPOB. YMHOXKEHUE PSIMBIMH,
BEKTOpA Ha YHCIIO. IJIOCKOCTSIMU, BBITOTHSIOT
Koopaunatsl BekTopa. JEHCTBUS HaJl BEKTOPAMH,
CkansipHoe pelIaT CTePeOMETPUUECKUE
POM3BE/ICHNE BEKTOPOB. | 3a7a4l KOOPAMHATHO-BEKTOPHBIM
METOJIOM,
2 | HununHap, KoHYC, - OCHOBHBIE 2JIEMEHTHI Hcnosb3yroT NOHATHE O Telax 20

map

cdepsl U mapa.
B3anmuoe
pacroJiokeHue chepsl 1
IUIOCKOCTH.
MHororpaHHukH,
BIIMCaHHEIE B cepy.
MHororpaHHuKkH,
ONMCAHHBIE OKOJIO

BpalCHUS U TIOBEPXHOCTAX
BpalleHus, IPAMOM KPYroBoil
LUJIUHAP, €r0 dJIEMEHTBI, OCEBBIE
CEYCHMU, IEPICHAUKYIIAPHBIC
OCH; CCUYCHUs, IapaJUICIIbHbBIE OCH,
IIPSIMOM KPYrOBOM KOHYC, €TI0
JJIEMEHTBI, OCEBBIE CCUECHUS
KOHYCa; CCUCHMUH,




cdepsl. Lummnap u
KOHYC. Durypsl
BpAIllCHHUS.

NEepIEHINKYISIPHBIE OCH;
CEUEeHHsI, IPOXOAAIINE Yepe3
BEpILIUHY, ap, chepa, ceueHue
Iapa MmioCcKOCTbIO, KacaTeIbHas
IUTOCKOCTH K cdepe, KOMOMHAIIUS
MHOTOTPaHHUKOB U TEJ
BpaleHHs. BBIMONHAIOT pUCyHKH
¢ KOMOMHAIMEH KPYyTIIbIX Tl U
MHOTOT'PaHHUKOB; COOTHOCSIT HX C
UX ONHMCAHUSIMH, YePTEKAMHU,
apryMEHTHPYIOT CBOH CYXICHUS
00 3TOM pacrooKEHUH, PEIIAIOT
3aJ1aui Ha BHIYHCIICHUE
MJIOIIAAECH MMOBEPXHOCTEN
KPYTJIBIX TEJ, PEIIAIOT 3a/1a4H,
TpeOyrone pacro3HaBaHus
Pa3IMYHBIX TEJ BPALICHHUS U X
CEYEeHUH, IOCTPOEHUS
COOTBETCTBYIOIIUX YEPTEIKEH.

3 | OO0beMEI Ten [TousTHE 0OBEMA U €TO Hcnosb3yroT noHsTHE 00 19
cBoiictBa. OO0BEeM 0o0beMe, OCHOBHBIC CBOMCTBA
HWINHAPA, 00bEeMOB, (POPMYITBI IS
MPSMOYTOJIBHOTO BBIYHCIICHUS 00hEMOB
napajuiesienuneaa u MHOTOTPaHHUKOB:
npu3Msl. [IpuHImn PSIMOYTOJIBHOTO
Kasansepu. O6bem napasuiesienuieia, mpu3Mel,
nupamuabl. O0bemM MUPAMHU/JIBL, TPUMEHSIIOT
KOHYyCa U yCEYEHHOTO (bopMyIIBI ISl BEIYUCIICHUS
koHyca. O0beMm mapa u 00BEMOB TeJT BpaIICHUS:
ero gacreit. Inomann HWIMHAPA, KOHYCAa, 1apa.
MOBEPXHOCTHU PemaroT 3agauun
MHOTOTpaHHUKA, BBIYHMCIIUTENILHOTO XapaKTepa Ha
WIMH]IPA, KOHYCA, HENOCPEACTBEHHOE MPUMEHEHUE
YCEYEHHOTO KOHYCA. dbopmyn oObeMOB
[Tnomaas MOBEpXHOCTH | MHOTOTPAHHUKOB U KPYTJIBIX TEJ,
1rapa 1 ero 4yacTei. B TOM YHCJIE B XOJI€ PEIICHUS

HECJIOKHBIX MPAKTUYECKUX 3a]a4.
4 Hrorosoe 11
MIOBTOPEHHUE
Hroro: 68

IInanupyemble pe3yabTaThl

B pe3yIbTAaTC U3YUCHUA MATEMATUKU HA 0a30BOM YPOBHC BBIITYCKHUK HOJIKCH 3HATH/TIOHUMATh:

* 3HAaYCHHE MAaTEMaTHYeCKOM HAayKHW Ui pCUHICHUA 3ada4, BO3HUKAKOIIUX B TCOPUHU U IIPAKTHKE;
IApOTY U B TO KE BPEMA OIpaHUUYCHHOCTbL NMPHUMCEHCHUSA MATCMATHYCCKUX MCTOJIOB K aHAIU3y U

HCCIICAOBAHUIO MTPOLECCOB U SIBIICHHUI B IIpupoac n O6H_[eCTBe;

¢ 3HAUCHHUC IIPAKTHKU MU BOIIPOCOB, BO3HUKAIOLIUX B caMoOM MaTeMaThke s (I)OpMI/IpOBaHI/IH n
Pa3sBUTUA MaTeMaTH4eCKOMH HAYyKH; UCTOPUIO PA3BUTHA IMOHATHUA YHCIA, CO3OAHUA MATCMATUYCCKOI'O

aHaJIN34, BOSHUKHOBCHUA U PA3BUTHA TCOMCTPHUH,

° YHI/IBepCH.J'IBHHﬁ XapaKTep 3aKOHOB JIOTUKU MATCMATHYCCKUX paccyxczleHHﬁ, HUX MPUMCHUMOCTL BO

BCEeX 00J1aCTAX YEIOBEUECKOI ACATCIIBHOCTH,




* BEPOSITHOCTHBIN XapaKTep Pa3IMYHBIX MPOLECCOB OKPYKAIOLIET0 MUPA;
Aure0dpa ymeTb:

* BBINOJIHATH apU(PMETHUYECKUEe NIEHCTBHs, COYeTas YCTHBIE M NMHCbMEHHBIC MPHEMBI, PUMEHEHUE
BBIYMCIUTENIBHBIX YCTPOMCTB; HAaXOJWUTh 3HAUEHUS KOPHS HATypalbHOW CTENEHH, CTENEHU C
paIMoHaIbHBIM TIOKa3aTelleM, Jiorapudma, UCTONb3ys MPH HEOOXOTUMOCTH 19 BBIYHCIUTEIIBHBIC
YCTPOWCTBA; MOJIb30BATHCS OLICHKON Y IMPUKUAKOMN IIPU MPAKTUYECKUX pacyeTax;

* MPOBOJUTH IO M3BECTHBIM (OpPMylIaM M MpaBHJIaM MpeoOpa3oBaHUs OyKBEHHBIX BBIPAKEHUIA,
BKJTIOYAIOIIUX CTETICHH, PaJUKabl, JOrapu(pMbl U TPUTOHOMETpUYECKHE (DYHKIINH;

* BBIYUCIIATH 3HAYEHUS] UHUCIOBBIX M OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIsAA HEOOXOIUMBIE
MOJICTAHOBKU U IPeoOpa3oBaHus; UCIOJIb30BATh NPUOOPETEHHBIE 3HAHUSI U YMEHHUS B IPAKTHUUECKON
NEeSITEIbHOCTH M TOBCEJIHEBHOM KU3HU JUIS: NPAKTUYECKUX PacdeToB MO (opMmysiaMm, BKIOYas
(dbopMyIbl, coaeprKallie CTENEeHW, pajuKaibl, JIOTapudMbl M TPUTOHOMETPUYECKHE (YHKIUU,
UCIOJIb3YSl MpU HEOOXOJUMOCTH CHpPAaBOYHBIE MaTepHalibl M MIPOCTEMIINE BBIYUCIUTENbHbIE
YCTPOWCTBA;

DyHKIUHN U TPaQUKH YMETh:

* OIpeNeNsATh 3Ha4eHWe (PYHKIHMM 10 3HAYCHHWIO apTyMEHTa MpPH Pa3IMYHBIX CIIOCO0ax 3aJaHus
byHKINH;

* CTPOUTH TpaUKU U3YYEHHBIX (YHKIUI;

* OMMUCHIBATh MO TpadUKy W B MPOCTEHIINX CITydasx Mo ¢Gopmyie MOBEACHUE M CBOWCTBA (YHKIIUH,
HaxoJIUTh 1O TpauKy PyHKIIMK HAaUOOJIbIITNE U HAMMEHBIITNE 3HAUYCHNS,

* pemath ypaBHEHHUs, TPOCTEHIITNE CHUCTEMbl YpPaBHEHHM, WCIOJIB3ysd CBOMCTBA (PYHKIIMH U HX
rpaduKoB; HCMNOJIb30BaTh MPUOOPETEHHbIE 3HAHWSA U YMEHMSI B MPAKTUUYECKOW MESITENbHOCTH U
MOBCEHEBHOM O KM3HU JUIA: ONHUCAaHUS C TIOMOIIbIO (YHKIHMI pa3lWyHBIX 3aBUCHMOCTEH,
MpeicTaBiIeHHs UX TpadudecKu, UHTEpIpeTaluy rpaduKos;

Havyajna maTeMaTHYeCKOIro aHAJIU3a YMETh:

* BBIUUCIISITH NPOU3BOAHBIC U IMEPBOOOpPA3HBIC AJIEMEHTAPHBIX (YHKIMM, HCHOJIb3ys CIPAaBOYHBIC
MaTepHabl;

* HccieloBaTh B MPOCTEMINUX ciaydasX (YHKIMM HAa MOHOTOHHOCTh, HAaXOJWUTh HAuOOJbIINE U
HauMEHbIINE 3HAa4eHUs] (YHKIHM, CTPOUTHh I'padMKU MHOTOUICHOB M HPOCTEHIINX pPallMOHAIBHBIX
(GyYHKIMH ¢ UCIIOJIb30BaHKUEM alapaTa MaTeMaTHUYeCKOT0 aHAIIN3a;

* BBIYUCIIATH B MPOCTEHUIINX CITydasiX IJIOLIAJAN C UCTIOJIb30BaHUEM MEepBO0OpazHoit; 20 UCOIb30BaTh
MPUOOpPETEHHBIE 3HAHMSI U YMEHHSI B MPAKTUYECKOUM MAEATEIbHOCTH M TMOBCETHEBHOM KU3HU IS
pelleHHus TMPUKIAAHBIX 3a/Jad, B TOM YHCJIE COIMATbHO-DKOHOMUYECKMX U (PU3MYecKuX, Ha
HauOOJbIINE U HANMEHbIIINE 3HAYCHHs], HA HAX0XKJIEHIE CKOPOCTU U YCKOPEHUS,

YpaBHeHUS] U HEPABEHCTBA YMETh:

¢ pemaTb panuOHAJIBbHBIC, II0KA3aTCIbHBIC U J'IOl"apI/I(I)MI/ILIeCKI/IC YpaBHCHUA HW HCPABCHCTBA,
HpOCTCfII.HPIC HPppaHuOHAJIBHBIC U TPUT'OHOMETPHUICCKUEC YPABHCHUS, UX CUCTCMBI,

¢ COCTABJIATH YpAaBHCHHA U HCPABCHCTBA 110 YCJIIOBUIO 3a1da4H,

¢ UCII0JIb30BAaTh IJIA HpI/I6JII/I)KeHHOFO peuicHuA ypaBHCHI/Iﬁ 1 HCPABCHCTB rpati)nqecxnﬁ MCTOM;

° I/I306pa)ICaTB Ha KOOp,I[PIH@.THOfI IJIOCKOCTH MHOKCCTBA peI_HeHI/Iﬁ HpOCTCfIIlIPIX ypaBHeHI/Iﬁ n ux
CUCTEM,; HCIIOJIB30BATb HpI/I06pCTCHHBIC 3HaHUSA U YMCHUSA B HpaKTquCKOﬁ ACATCIIBHOCTH U
MOBCEIHEBHOM KU3HU IS MOCTPOCHUS U UCCIICAOBAHUA HpOCTCfIIJ.IHX MaTeMaTU4YCCKUX MOILC.HGI\/'I;

J1eMeHTBI KOM6HHaT0pI/IKI/I, CTATUCTUKHU U TECOPUH BGpOﬂTHOCTeﬁ YMCTh:



* pemiaTh MpocTeHIne KOMOMHATOPHBIE 3aJaudl METOAOM Iepedopa, a TakkKe C HCIOJIb30BaHHEM
M3BECTHBIX (popMyI;

* BBIYMCIIATH B MPOCTEHININX CIIydasiX BEPOSATHOCTH COOBITUI Ha OCHOBE IOJICYETA YMCIIAa NCXOJIOB;

* HCII0JIb30BATh MPUOOPETCHHBIC 3HAHUS U YMEHUS B MPAKTUYECKON AEATENIBHOCTH U MOBCEAHEBHOM
KHU3HU JUIS:

* aHAJIN3a PEATbHBIX YHCIOBBIX TAHHBIX, MIPEACTABICHHBIX B BUJIE TUarpaMm, rpa(ukos;

* aHAJIM3a UHPOPMALIMU CTATUCTUIECKOTO XapaKTepa;

I'eomeTpust ymers:

* pacro3HaBaTh Ha YEPTEIKAX M MOJEISIX TPOCTPAHCTBEHHBIC (DOPMBI; COOTHOCHTH TPEXMEpPHBIE
00BEKTHI C UX OMUCAHUSIMH, H300pAKEHUIMU,

* ONKCHIBaTh B3aMMHOE PACIIOJIOKCHHE TMPSAMBIX W IIOCKOCTEH B MPOCTPAHCTBE, apTyMEHTHPOBATH
CBOU CYXJICHUSI 00 3TOM PacroJIOKECHHH;

* AHAJIM3UPOBATH B MPOCTEHIITUX CIydasX B3aUMHOE PACIIOJI0KEHUE 0OBEKTOB B TPOCTPAHCTBE;

* M300payKaTh OCHOBHBIC MHOTOTPAHHHUKH M KPYTJIbIC TEJA; BBITIONHATH YEPTEIKHU 0 YCIOBUSAM 337129,

* CTPOUTH MIPOCTEHININE CeUCeHUsS KyOa, IPU3MBI, TUPAMUJIBL;

* pemath IUIAHUMETPUYECKHE M TIPOCTEHUIINE CTEPEOMETPHUECKHE 3aJadyd Ha HaXOXKICHUE
reOMEeTPUYECKUX BEJIMYUH (IUIMH, YTIIOB, IUIONIa /e, 00beMOB);

* HCITOJTB30BATh MPH PEIICHUN CTEPEOMETPUUICCKUX 3a/1a4 TUTAHUMETPUIECKHE (PaKThl U METOJIBI;

* MPOBOJUTH JIOKA3aTEIbHBIC PACCYKICHUS B XOJ€ PEIICHUs 3a]ad; MCIO0JIb30BaTh MPHOOPETCHHBIC
3HAHHS U YMEHUS B MMPAKTUICCKON JCSITETLHOCTH U TIOBCETHEBHOM YKU3HU JIJIS:

* HcCiIeNoBaHUs (MOJCITUPOBAHUS) HECIOXKHBIX TPAKTHYECKUX CUTyallMid HAa OCHOBE H3YYCHHBIX
dhopmys 1 CBOMCTB (uUryp;

* BBIYMCIIEHUS OOBEMOB U IUIOIIAJCH IMOBEPXHOCTEH MPOCTPAHCTBEHHBIX TeJ TPU PEUICHUH
MPAKTUYECKUX 3a7a4, UCTIOJIb3YsI PU HEOOXOAUMOCTH CIIPABOYHUKH U BHIYUCIUTEIbHBIE YCTPOUCTBA.

Ooyuyaromuiicsa 10 kaacca HayuuTes:

Demenmovl meopul MHONCECME U MamemMamu4eckoil 102uKu

e cBOOOJIHO ONEpPUPOBATH MOHATHUSIMU: MHOKECTBO, ITYCTOE, KOHEYHOE U OECKOHEYHOE MHOXKECTBA,
AJIEMEHT MHOKECTBA, MOJJMHOXKECTBO, NIepecedeHrne, 00beAMHEHNE U Pa3HOCTh MHOXKECTB;

e TMPUMEHATH YHUCIOBBIE MHOXECTBA Ha KOOPAWHATHOM MpsMOW: OTpPE30K, HMHTEpBa,
MOJIYMHTEPBaJ, MPOMEKYTOK C BBIKOJIOTOM TOYKOMU, rpaduyeckoe MpeacTaBieHue MHOXKECTB Ha
KOOPJIUHATHOU TIOCKOCTH;

e MPOBEPSTH MPUHAAICIKHOCTH SJIEMEHTAa MHOKECTBY;

e HAXOJUTh MEpeceYeHHe U 0ObEIMHEHUE MHOXKECTB, B TOM YHCIIEe MPEJICTaBICHHBIX rpaduuecku
Ha YHMCIIOBOU MPSIMOM U Ha KOOPJIUHATHOM TJIOCKOCTH;

e 33/1aBaTh MHOXKECTBA MEPEUNCICHUEM U XapaKTEePUCTUYECKUM CBOMCTBOM;

e ONEpPUPOBATh MOHATUSMU: YTBEPXKACHHUE, OTPUIAHHE YTBEP)KICHHS, HCTUHHBIE M JIOKHBIC
yTBEPXKACHUS, IPUUMHA, CIIEACTBHE, YACTHBIN CIy4ail 00IIero yrBepKaeHus, KOHTPIPUMED;

e TMPOBOJUTH AOKA3aTEeIbHBIE PACCYKICHUS A1 000CHOBAHUS UCTHHHOCTHU YTBEPKICHHUIA,

Yucna u 6blpAINCEHUA

. CBO6OI[HO OIICpHUPOBATh IMOHATHAMU: HATYPAJIBbHOC YUCIIO, MHOXKCECTBO HATYpPAaJIbHbBIX YHCCII,
OcjIo€ 4YucCjIoO, MHOXCCTBO ICJIbIX YHUCCII, OOBIKHOBEHHAS ,Z[p06b, J€CATHYHAaA I[p06b,
CMCHIAHHOC YUCIIO, pallUOHAJIBHOC YHUCJIO, MHOXKCCTBO PAallUOHAJIBHBIX YU CCII, UPPALIUOHAIIEHOC
YHuCJI0, KOPCHb CTCICHU N, JIeNCTBUTEIILHOE YuCJI0, MHOXECTBO JIECTBUTEIIBHBIX quCeClI,



reOMETPUYECKass MHTEPIIPETAlUs HaTypalibHBIX, LEJIbIX, PAlMOHAJIBHBIX, ACHCTBUTEIbHBIX
qHCen;

JOKa3bIBaTh U UCIOJIb30BaTh MPU3HAKH JAE€IUMOCTH, CYMMBbI U IIPOU3BEICHUS IIPU BBIIIOJIHEHUHU
BBIYMCIICHUH U PEILICHNH 3a/1a4;

BBIIIOJIHATH OKPYIJIEHUE PAllMOHATIBHBIX U UPPALMOHAIBHBIX YHCEN C 331aHHON TOYHOCTBIO;
CpaBHMBATh JICHICTBUTENIbHBIE YUCIIA Pa3HbIMU CIIOCOOAMU;

YIOPSIIOYMBATh YUCIIA, 3aMCAHHBIE B BHUJEC OOBIKHOBEHHOW W NECATHYHOW ApOOH, YHCIa,
3allMCaHHbIe M HWCIOJb30BaHUEM apU(PMETHUECKOTO KBAIApPATHOTO KOPHS, KOPHEH CTEreHH
00JIBIIIE BTOPOH;

Haxoauth HOJ[ u HOK pa3nbiMu ciocob6aMu 1 UCTIOIb30BaTh UX MPU PELLIEHUU 33/1a4;
BBINIOJIHATh BBIYMCIEHUS M MpPeoOpa3oBaHMs BBIPAKEHHUM, COJIEp)KallMX JAeHCTBUTEIbHbBIE
quclia, B TOM YHCJIE KOPU HaTypaJbHBIX CTETICHEH;

BBINIOJIHATh ~ CTAHJAPTHBIE  TOXAECTBEHHbIE  IMpPeoOpa3oBaHMsI  TPUTOHOMETPUUYECKUX,
JOTapU(PMHUUECKUX, CTEIIEHHBIX, UPPAllMOHAIBHBIX BHIPAKEHUII;

Ypasunenus u nepasencmsa

CBOOOJHO ONEpUPOBATH MOHATUAMU: ypaBHEHUE; HEPABEHCTBO; PABHOCHIIbHBIE YPAaBHEHUS U
HEPABEHCTBA; YPaBHEHHUE, ABJISIIOLIEECS CIEICTBUEM JIPYTrOrO YPaBHEHUS; YPABHEHUS,
PaBHOCHJIbHBIE HA MHOKECTBE; paBHOCUIIbHBIE MPpeoOpa3oBaHusl YpaBHEHU;

peniaTe pa3Hble BUABI YPABHEHUI U HEPABEHCTB U UX CHCTEM, B TOM YHCJIE HEKOTOPBIE
YpaBHEHHUS TPEThEH U YETBEPTOU cTeneHel, JpoOHO-pallMOHAIbHbBIE U HPPALIMOHATIBHBIE;
OBJIaZIETh OCHOBHBIMM THUIIAMHU TIOKA3aTENbHBIX, JJOrapu(pMUUECKUX, UPPALUOHATIBHBIX,
CTCTICHHBIX YPAaBHEHUI U HEPABEHCTB U CTAHJIAPTHBIMHM METOJAMHU UX PEIICHUN U IPUMEHATh
UX IIPY PELICHUH 3a/1a4;

MPUMEHATh TeOpeMy be3y K penieHnio ypaBHeHU;

IIPUMEHATHh TeopeMy Buera i peleHnss HEKOTOPBIX YPaBHEHH M CTEIIEHU BBIILE BTOPOM;
IIOHUMATh CMBICII TEOPEM O PAaBHOCUIIBHBIX M HEPABHOCHUIIBHBIX IIPE0OPa30BaHUAX YPABHEHUHN
U YMEThb UX JOKa3bIBaTh;

BJIaJIeTh METOJIaMH PELICHHs YpaBHEHUH, HEPABEHCTB U UX CUCTEM, YMETh BHIOUPATh METOJ]
pereHust 1 000CHOBBIBAaTbh CBOI BBIOOD;

UCIOJb30BATh METO UHTEPBAJIOB JUIsl PELLICHUs HEPAaBEHCTB, B TOM 4ucie APOOHO-
palMOHAIBHBIX U BKJIFOYAIOUIMX B €051 MPPaLlMOHANIbHbIE BBIPAXKECHUS;

BIIaJIETh Pa3HbIMHM METOJIaMU JJ0KA3aTeJIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUS B LENbIX YUCIIAX;

n300pakaTh Ha INIOCKOCTH MHOJKECTBA, 3aJ[aBaéMble YPaBHEHUSMHU, HEPAaBEHCTBAMU U UX
CUCTEMAaMHU;

cBOOOJIHO MCMOJIb30BaTh TOXKJICCTBEHHBIE IPE0OPA30BaHUS MPH PEILICHUH YPaBHEHUN U CUCTEM
YPaBHEHUI;

Dyuxyuu.

BJIAJIeTh MOHATUSAMHU: 3aBUCUMOCTb BEJIWYMH, (QYHKIUS, apryMEHT M 3HadeHue (QyHKIMH,
o0nacTh ompeieseHus M MHOXKECTBO 3HaueHUM (yHKIMM, TpapuK 3aBHCUMOCTH, Ipaduk
GyHKUMU, HYIM (QYHKIUM, MOPOMEXYTKM 3HAKONOCTOSIHCTBA, BO3PACTaHME HAa YHCIOBOM
MPOMEXYTKE, yObIBAHHE Ha YHCIOBOM MPOMEXKYTKE, HauOojblliee U HAaUMEHbIIee 3HAYCHUE
(GYHKIMU Ha YMCIOBOM MPOMEXKYTKE, MepHoauyecKkas (GyHKLUsSA, NEpUOJl, YETHAs U HedeTHas
(GyHKUIUHU; yMETh IPUMEHSTh 3TH MOHATHS IPU PEIICHUH 3a/1a4;



e BIAJICTh MOHATHEM: CTENEHHAs (PYHKUHUS; CTPOUTH €€ IpadUK U yMETh IPUMEHSITh CBOWCTBA
CTeTeHHON (PYHKIMH MPH PEIICHUH 33]1ay;

e BIAJICTh NOHATHAMHM: TOKa3zaTesbHas (YHKIMS, SKCIIOHEHTAa; CTPOUTh UX TpapuKH M YMETh
MPUMEHSATH CBOMCTBA MOKA3aTeIbHON (PYHKIIMK NIPU PELICHUHN 3a7ay;

e BIQJIETh TMOHATHEM: Jorapudmuueckas (QpyHKIHS;, CTPOUTh €€ rpaduk U yMeTh NPUMEHSATH
CBOICTBa JIorapuPMUUecKoi QYHKIMU [IPU PELICHNUH 3a]1a4;

e  BIQJICTh MOHSATHEM: TPUTOHOMETpUYECKass (QYHKUHUS; CTPOUTh UX I'padUK U YMETh MPUMEHSThH
CBOMCTBAa TPUTOHOMETPUUECKUX (PYHKIMH ITPU PEICHUHN 3a]1a4;

e  BIJIAJETh MOHATHEM: OOpaTHas (PyHKIUS; IPUMEHSTh 3TO MOHITHUE IIPU PELICHUH 3a/1a4;

e TMPHUMEHATh TPU PEHICHWH 3a7ad CBOWCTBA (DYHKIHMIA: YETHOCTb, IEPHOJAUYHOCTD,
OTPaHUYEHHOCTb;

e IPUMEHSATH IPU PELICHUH 3a7au IpeoOpazoBaHus rpaduKoB QyHKIIHII;

e BIAJETh MOHATUSAMU: YUCJIOBBIE IOCJIEIOBATENILHOCTH, apudmMeTrnyeckass U reoMeTpuyeckas
MIPOrpeccuu;

OO0yyaromuiicsa 10 kaacca MoJy4YuT BO3MOKHOCTh HAYYHTHCS

e  ONIEPHUPOBATH MOHATHUEM ONPEIEIEHUS, OCHOBHBIMUA BUJAAMHM ONPEICICHUN U TEOPEM;

e IIOHMMAaTh CyTh KOCBEHHOTO J0Ka3aTeIbCTBA;

e ONEPHUPOBATH MOHATUAMH CUETHOTO M HECUETHOIO MHOXKECTBA;

e TIPUMEHATh METOJ MaTEeMaTUYECKOM WHIYKUWH JJI1 TPOBENCHHUS PACCyXICHUU W
JI0Ka3aTeNIbCTB IIPH PEIICHUH 3a/1a4;

Yucna u svipadiceruis.

e CBOOOJIHO OTIEPUPOBATH YHCIOBBIMH MHOXKECTBAMU TIPH PEIICHUH 3a/1a4;

e TMOHHMMATh MPUYMHBI M OCHOBHBIC UJICH PACIIIUPEHUS YUCIOBBIX MHOXKECTB;

e BIIQJICTh OCHOBHBIMH MOHSATHSIMH TEOPHH JCTUMOCTH IIPH PEIICHAN CTaHIAPTHBIX 33]1ad;

e uMeTh 0a30BbIC MPEICTABICHUS O MHOYKECTBE KOMIUIEKCHBIX YHCET;

e CcB00OJIHO BBITIOJTHATh TOXICCTBEHHBIE  MPEOOpa30OBaHUS TPUTOHOMETPUYECKHUX,
norapu(MUYECKUX, CTCTICHHBIX BEIPKCHUH;

e TPHUMEHSATH MPH PEIICHUH 3324 LEMHbIC IPOOU, MHOTOUWIEHBI C JICHCTBUTEIIBHBIMH | IICITBIMU
ko3 durmentamu;

e BIAQJICTh MOHATUSMHU: TPHUBOJUMBIC M HEIPHBOJAUMBIC MHOTOYWICHBI; NMPUMEHITh HX TIPU
peIlICHUY 3a/1a4;

e TMPUMEHATh Npu pemeHun 3aaad OCHOBHYIO TeopeMmy aiureOphl; MpocTeiime (QyHKUINUN
KOMIUIEKCHOM NEPEMEHHOM KaK reoOMeTpudecKue peoOpa3oBaHusl.

YDClgHeHl/l}l u HepaeeHncmed.

. CBO6OI[HO ONpCACIIATh TUIT U BBI6I/IpaTL MCTOA PCHICHUA IMOKA3aTCJIbHBIX U J'IOI‘apI/I(I)MI/I‘ICCKI/IX
ypaBHeHI/Iﬁ 1 HECPABCHCTB, UPPALIMOHAJIbHBIX ypaBHeHI/Iﬁ U HECPABCHCTB, TPUTOHOMETPUUICCKUX
ypaBHeHI/Iﬁ 1 HEPABCHCTB, UX CUCTCM;

. CBO6OI[HO peuaTb CUCTEMBI JIMHEWHBIX ypaBHeHHfI;

e pfliaTb OCHOBHBIC TUIIBI ypaBHeHI/Iﬁ " HCPABCHCTB C MapaMETpaMu,

BbInyCKHHK HAYYUTCH!



e JHCIOJB30BAaThb YHCIOBBIE MHOXKECTBA HAa KOOPAMHATHOM IPSAMOM M HAa KOOPAMHATHOU
IJIOCKOCTH /7Sl ONIMCAHUs PeaIbHBIX MPOLIECCOB U SIBICHUI;

e IPOBOJUTH JIOKA3aTEJIbHBIE PACCY)KJEHUS B CUTYyallUsX NOBCEIHEBHOM XU3HU, IPU PELICHUU
3a/1a4 U JPYTUX PEAMETOB;

e BBINOJHATh U OOBSACHATH PE3yJIbTAaThl CPAaBHEHHUS PE3YIbTATOB BBIYMCIEHUI MpPU pPELICHUU
MPAaKTUYECKUX 337a4, B TOM YHCIIE MPHOIMKEHHBIX BEIYMCIICHUH, UCIIONB3YS Pa3HbIE CIIOCOOBI
CPaBHEHUN;

e 3AIHUCBIBATh, CPABHUBATh, OKPYTJISATH YHCIOBBIE JAHHBIE;

e HCIOJb30BaTh pealIbHbIC BEJIMYUHBI B Pa3HbIX CUCTEMaX U3MEPEHUS;

e COCTaBIATh M OLEHUBATh pPa3HbIMU CIOCOOAMM UHCIIOBbIE BBIPAXKEHUS IPU PELICHUU
MPaKTUYECKUX 3a7a4 U 33]a4 U3 IPYTUX y4eOHBIX MIPEIMETOB;

e COCTaBJIAThH M pellaTh YpaBHEHUsS, HEPABEHCTBA, UX CUCTEMbI NPU PEIIEHUU 3aJad U3 JPYrux
Y4E€OHBIX MPEIMETOB;

e BBINOJHATH OLEHKY MPaBAONOJO00US pPE3ylIbTaTOB, IMOJIYYAaE€MBbIX MPU PELICHUH Pa3TUYHBIX
YpaBHEHUI, HEPABEHCTB U UX CUCTEM, NIPU PELICHUHU 3a/1a4 U3 IPYrUX y4eOHBIX MIPEIMETOB;

e COCTaBJISATh ypaBHEHHUE, HEPABEHCTBO WJIM UX CUCTEMY, OIMCHIBAIOIINE PEATbHYIO CUTYalHIO
WM MPUKJIAHYIO 337a4y, HHTEPIPETUPOBATh MOJYUEHHbIE PE3YIbTAThI;

e HCINOJb30BaTh MPOTPaMMHBIE CPEJICTBA MPU PEIIEHUU OTIENIBHBIX KIJIACCOB YPaBHEHUH H
HEPaBEHCTB;

e ompeaensTh No rpapukaM M HCIOJIb30BATh JUISl PELIEHUs MPHUKIATHBIX 3aJad CBOWMCTBA
peaJIbHBIX MPOLIECCOB M 3aBUCUMOCTEN (HanOoJIbIINE M HAUMEHBIINE 3HAUYEHUs, TPOMEXYTKI
BO3pacTaHMsl M YObIBaHUS, MPOMEXKYTKH 3HAKOIOCTOSIHCTBA, ACUMIITOTHI, TOYKH IHeperuoa,
nmepuoJ M T.M.), HHTEPIPETHPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUUYECKOU
CUTYaIUH;

e ompeaensaTh Mo TpadukaM NpoCTeHiIne XapaKTePUCTUKH MEPHOJUYECKUX IMPOLIECCOB B
OMOJIOTHH, SKOHOMHUKE, MY3bIKE, PAIUOCBS3H | T.II. (AMIUIUTY/A, IEPUO U T.I1.)

DeMeHmovl MamemMamuyeckKo20 aHaiu3d

e BIAJCTh IMOHATHEM: OCCKOHEYHO YOBIBAIOIIas TreOMETpHYecKas TMPOTPEecCUs H yMETh
MIPUMEHSTH €T0 MPU PEIICHUH 3a/1a4;

e TPUMEHSATH MPHU PEIICHUH 33/1a4 TEOPHUIO MPEICIIOB;

e BJIAJIETh IOHATHIMHU: OECKOHEYHO OOJIbIIME YHCIOBBLIE ITOCIEIOBATEIBHOCTH U OSCKOHEYHO
MaJibl€ YHCJIOBBIE ITOCIEI0BATEIbHOCTH;

e  BIJIAJETh MOHATUAMU: TPOU3BOAHAS PYHKLIHUU B TOUKE, TPOU3BOAHAS (PYHKIINU;

e BBIYUCIATH IPOU3BOIHBIC ANEMEHTAPHBIX QYHKIIUN U MX KOMOMHALINN;

e HcchenoBaTh (PYHKIIMM HA MOHOTOHHOCTD U DKCTPEMYMBI;

e CTPOHWTH I'paUKU U MPUMEHSATh UX K PEIICHHIO 33]1a4;

e BIAJETh NOHSATHE: KacaTedbHas K rpaguky QyHKUMU; yMETh MPUMEHATH €ro MpH pPElICHUH
3a1a4;

e  BIAJETh MOHATUAMU: IEPBOOOpA3HAs, OTIPEACTICHHBIN UHTETPAT;

e MpuUMeHATh TeopeMy HbioToHa-JIeitOHMIIa U ee creACcTBUS [Tl pEIICHHs 3a/1a4.

KOM6MHCZI’I’ZODMKCZ, 6EPOANIHOCHb U cmamucmuka

e OIICPpUPOBATH OCHOBHBIMH OIMUCAaTCIbHBIMHU XapaKTCpUCTUKAMU YHUCJIOBOI'O Ha60pa;
MOHATUAMU: T'CHEPAJIbHAA COBOKYITHOCTD U BLI60pKa;

e OICPUPOBATL IIOHATHAMH: YaCTOTa HW BCPOATHOCTDH COGLITI/IH, CyMMa MW TIPpOU3BCIACHUC
BepOHTHOCTCﬁ; BBIYUCIIATH BEPOATHOCTH COOBITHI Ha OCHOBE noacycTa 4uciia ncxoao0B,



e  BJIAJIETh OCHOBHBIMH MOHITHSIMH KOMOMHATOPUKHU U YMETh MMPUMEHSTH UX MPU PEIICHUU 3a7a4;

e UMETh MPEACTABICHUE 00 OCHOBaX TEOPUH BEPOSTHOCTEH;

e WUMETh MPEJCTAaBICHHWE O JUCKPETHBIX M HENPEPHIBHBIX CIy4allHBIX BEIUYMHAX U
pacrnpeeneHusX, 0 He3aBUCUMOCTHU CIyYailHbIX BEJIMYUH;

e UMETh MIPEACTABJICHUE O MATEMATUUYECKOM OXKHUJIAHUH U IUCIIEPCUU CITYYAHBIX BETUYHH;

e UMETh MPEACTABJICHUE O COBMECTHBIX PACIPEACICHUAX CIIYYalHbIX BETUYNH;

BLIHyCKHI/IR MOJYYMT BO3MOKHOCTDb HAYYUTHLCH:

Ypasunenusn u nepasencmsa.

° CBO60}IHO OMpCACIIATh TUII U BI>I6I/IpaTI) MCTOA PCIICHHA IMOKA3aTCIbHBIX U J'IOl"apI/I(i)MI/ILIeCKI/IX
YPAaBHEHUN U HEPABEHCTB, UPPALMOHAIBHBIX YPABHEHUN W HEPABEHCTB, TPUTOHOMETPUYECKHUX
YpPaBHEHUI U HEPABEHCTB, X CUCTEM;

e cBOOOJIHO pemiaTh CUCTEMbI JTUHEWHBIX YpaBHEHUM;

e p€IiaTb OCHOBHBIC TUIIBI ypaBHeHI/Iﬁ 1 HCPABCHCTB.

DeMeHmvl MamemMamuyecko20 aHaiu3d.

e CBOOOJIHO BJIAJIETh CTAHAAPTHBIM ammapaToM MaTeMaTHYECKOTO aHaM3a JUIsi BBIYUCICHUS
MIPOM3BOIHBIX QYHKIIMI OJHOM MepeMEHHOH;

e CBOOOJIHO TIPUMEHATH ammapaT MaTeMaTHYECKOTO aHalu3a I HMCCIeNOoBaHUS (PYHKIHA
MOCTPOCHUS TpauKOB, B TOM YHCJIC UCCIEAOBAHMS Ha BHIMTYKIOCTh;

e  ONEPHPOBATH MOHATHEM MEPBOOOPA3HON IS pEIICHUS 3a/1a4;

e OBJAJCTh OCHOBHBIMH CBeACHHSAMU 00 mHTerpane Hprorona-JleiiOHUIIA M ero mpocTerImmx
MPUMEHEHUSIX;

e OINEpPUPOBATH B CTAHAAPTHBIX CUTYAIUAX TPOU3BOJHBIMHU BBICIIHUX MTOPSIKOB;

e YMETh MPUMEHSTH IIPH PEIICHUU 33]1a4 CBOMCTBA HEMPEPHIBHBIX (PYHKITHIA;

e yMEThb NPUMEHSTH IIPU PEIICHUH 3a7a4 TeopeMbl BeliepmTpacca;

e YMETh BBINOJHATH NMPUOIMKCHHBIC BBIUUCICHUS (METOJbI PEIICHUs YPaBHCHUM, BBIUYMCICHUS
OTIPENICJICHHOTO UHTErpaja);

e yMEThb NMPUMEHATH MPHUIIOKEHUE TPOU3BOIHON U OMPEJACICHHOIO0 UHTETpajia K PEIICHUIO 3a/1a4
€CTECTBO3HAHMS,

e  BJIAJCTh MOHATHSAMU: BTOPas MPOU3BOIHAS, BHIITYKJIOCTh rpaduka GyHKIUH;

e YMETh UCCIEA0BaTh (PYHKIUIO HA BHIMYKIOCTh

KOM6MHCII’I’ZODMKCI, BEPOAMHOCHIb U cmadmucnmuxka

e HMEeTb [IPEJICTABICHHUE O LIEHTPAIILHOM MIPEeIbHON TEOpeEME;

e HMETb [IPEJICTABICHHE O BHIOOPOUYHOM KOA(PPUILIMEHTE KOPPEJIALUH U JIMHEHHON perpeccuy;

e HMEThH NPEACTABIECHUE O CTATUCTUYECKUX TMIIOTE3aX U NMPOBEPKE CTATUCTUYECKON MMIIOTE3bI, O
CTaTUCTUKE KPUTEPHS U €€ YPOBHE 3HAUUMOCTH;

e HMETH NIPEJCTABICHUE O CBSA3U SMIUPHUUECKUX U TEOPETUUECKUX PACIIPEIEIICHN;

e HMETH [IPECTABICHUE O KOJAUPOBAHWUH, IBOUYHOMN 3alucu. J[BONYHOM epeBe;

e BJIQJIeTh OCHOBHBIMU MOHATHAMHU Teopuu rpados (rpad, BepiinHa, pedpo, CTENEeHb BEPIINHBL,
NyTh B Ipade) 1 yMEeTb IPUMEHATh UX MPH PELICHUH 3a7ay;

e HMETH [IPEICTABICHNE O AEPEBBSAX U YMETh IPUMEHSTH €T0 NP PELICHNN 3a]a4;

e BIAJETh INOHSITHEM: CBSI3HOCTb;, YMETh IPUMEHATh KOMIIOHEHTBHI CBS3HOCTH IIPH PEIICHUU
3ajay;



e YMCTb NIPUMCHATH MCTO MaTeMaTUYECKOM HUHAYKIIUN

yqeﬁHO'MeTOI[H‘leCKI/Iﬁ KOMILJICKT U JOIIOJIHUTEJIbHAA JINTEpaTypa

1. MopakoBuu. A.I'. Amrebpa ¥ Hadama wmaremarmdeckoro aHaimmza. 10-11 kmaccel: y4eOHWK jis
o0yJaroImmxcst 00Ie00pa3oBaTebHBIX YapexieHui (0a30BbIi ypoBeHb) / [A. I'. MopakoBud u ap.]; mox
pen.A.I'. Mopakosuua - M: «Muemo3unay, 2020

2. Mopnkou4u. A.I'. u ap. AnreOpa u Hayana maTemMaTiuaeckoro ananusza. 10-11 xmacc: 3amaunuk s

oOyuarormxcst 00meoOpa3zoBaTelbHbIX yapexkaenuii / [A. I'. Mopakosuy u zip. |; mox pe.A.I'. MopmkoBruda

- M.: Muemosuna, 2020

Aranacsa JI.C., byry3oB B.®. u np. ['eomerpus. 10-11 xnacc. — M.: [Ipocsemenue, 2018

I'eomerpus. Pabouas tetpans mis 10 xinacca./JI.C.AtanacsH u np.- M.: [Ipocsenienue, 2018

5. Mopakosuu A.I'. Tynpuunckass E.E. Anrebpa u Hauana anammsa. 10-11 xmacc.: KoHTposabHbie
paboThl It 001e00pa3oBar. yupexaenuii.-M.: Muemo3uHa.

6. MopakoBuu. A.I'. AnreOpa n Hayana aHanmu3za. 10 —11 k1. MeTtoamueckoe mocodue Ui yauTens. —
M.: MHueMo3uHa.

7. Maremaruka: exeMecsYHbI Hay4HO-METOIMUECKUI JKypHall u3zarenbeTBa «llepoe ceHTsIOps»

B w

WuTepHeT-pecypchl: 3JeKTPOHHBIE 00pa30BaTENbHbBIE PECYPCHl U3 €IMHOM KOJUIEKIIMH HU(POBBIX
obpasoBatenbHbIX pecypcos (http://school-collection.edu.ru/), katamora deaepanbHOTO MEHTPA
nHbOpMaIMOHHO-00pa3oBateabHbIX pecypcos (http:/fcior.edu.ru/): nadopmanroHHbIE, SIEKTPOHHbIE
yIpaXXHEHUs], MYJIbTUMEINA PECYPChI, AIEKTPOHHBIE TECTHI (I
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