KpacHonapckuit kpaii, JIuHCKOH paiioH, ctanuua Hosoturaposckas.

BromxerHoe 0011e00pa3oBaTenbHOE YUPEXKICHUE MYHUITUTIATBHOTO 00pa3oBanwst JJuHCKOI paiioH
«Cpennss obpazoBarenbHas mkoja Ne 35 umenu 46-ro ['Bapaetickoro opaeHoB KpacHoro 3namenu u CyBopoBa
3-#1 creneHn HOYHOTO HOMOAPIMPOBOYHOT'O ABHALIMOHHOTO TTOJIKAY.

YTBEPXJIEHO

pelIeHHEM NeJarorMYecKOro CoBeTa
ot 30.08.2021 roga nporokos Ne 1
IIpencenarens

Bamenko C.B.

PABOYAS ITPOT'PAMMA
[To npeamery: « MaTemaTtuka (BkJItoyast anreOpy M Hayaja MaTeMaTHYeCKOIrO aHajIn3a, FEOMETPHIO)»
VYpoBenb oOpa3oBanus (kiacc) cpeaHee obmee oopazoBanue 10 — 11 kiacesl, yriryOneHHBIH ypOBEHb
KonnyectBo yacoB 408 uacoB YpoBeHb  NpO(UIbHBIHA
VYuurens JIsaxuimesa Enena BukropoBHa
[Iporpamma paszpabotana B coorsercTBur ¢ PI'OC COO

Ha OCHOBE MPUMEPHOM 00pa3oBaTeNbHONW MPOTPaMMBbl CPEIHETO OOIIET0 0O0pa3oBaHMs, BHECEHHON B peecTp 00pa3oBaTeIbHBIX MporpamMm (0J00peHa
pemieHueM ¢GeaeparbHOro yueOHO-METOUIECKOT0 00beMHEHHSI 110 00IIeMy 00pa3oBaHuio (MPoTokoi oT 28 utoHs 2016 1. Ne 2/16-3).



Jannast mporpamMma mo ydueOHOMy mpenamery «MartemaTtnka (BKItouas anreOpy M Hadajla MaTeMaTHYeCKOrO aHallM3a, T€OMETPHIO)»
pa3paboTaHa B COOTBETCTBUU C TpeOOBaHUSIMHU (e[iepalbHOr0 TOCYJapCTBEHHOIO 00pa30BaTEIbHOIO CTaHAapTa CPEAHEro o0IIero o0Opa3oBaHus

0 MaTeMaTHKe, Ha OCHOBE MPHUMEPHOW MpPOrpaMMbl CpeIHEro oodiiero odpa3oBaHus 1O MmareMaTuke (cailT Www.fgosreestr.ru, omoOpeHa

pemieHreM (eaepantbHOTO yuyeOHO- METOANYECKOro 00BbeAnHEeHHs 1o o0memMy obpasoBanuto oT 28 uronHs 2016 roma. Ilporokon Ne 2/16-3) ¢
yuetoM TtemaTtuuyeckoro miaHupoBanus Kk YMK JI.C. Aranacsn u np. (I'eomerpusi. 10—11 xmaccel) U COOTBETCTBYET TpeOOBaHUSM U
MOJIOXKEHHUSIM OCHOBHOM o0pa3oBatenbHOi nporpaMmmbl BOY COIL Ne35 MO JIuHCKO# paifoH.

1. [Inannpyemble pe3y/IbTAaThl OCBOCHHS Kypca MaTeMAaTUKH Ha yIJIy0JIeCHHOM YPOBHe

(VIMYHOCTHBIE, METANIPEIMETHBIE U TIPEJIMETHBIE).
N3yuenne MmaTeMaTKH B CTapIlel MIKOJe 1aéT BO3MOKHOCTh JOCTHKEHUS 00YUYaIOIIUMHUCS CIICIYIONIUX Pe3yIbTaToOB.

JInyHOCTHBIE PE3YJIbTAaThI

v 1)chopMUPOBAHHOCTH MEUPOBO33PEHUSI, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH; KDUTHYHOCTD
MBIIIJICHUS, YMCHHUEC PACIIO3HABATH JIOTHYCCKNU HEKOPPCKTHBIC BEICKA3bIBAHUA, OTJIIMYATE TUIIOTE3Y OT Q)aKTa;

v/ 2) TOTOBHOCTH U CIIOCOOHOCTH BECTH JJUAIIOT C APYTHMH JIFOJABMH, TOCTHTaTh B HEM B3aMMOMTOHMMAHHSI, HAXOAUTh OOIIHE [IeTH
COTPYAHUYATH JJISl UX JOCTHKEHHUS;

v" 3) HaBBIKH COTPYIHUYECTBA CO CBEPCTHUKAMH, ICTHMU MIIA/IIIIETO BO3PACTa, B3POCIBIME B 00pa3oBaTeIbHOM, 0OIIIECTBEHHO
NOJIE3HOM, Y4eOHO- UCCIIEIOBATENIbCKOM, MPOSKTHON U JPYTUX BUAAX JEATEIbHOCTH;

V' 4) TOTOBHOCTb ¥ CIIOCOOHOCTH K 00Pa30BaHMUIO, B TOM YKCJIE CAMOOOPA30BaHHMIO, Ha MPOTSHKEHUH BCEH JKU3HH; CO3HATENBHOE
OTHOIIIEHHE K HETPEPHIBHOMY 00pa30BaHHIO KaK YCIOBHUIO

v ycnenHom npohecCHOHANLHOM U O0IIECTBEHHON eITENLHOCTH,

v’ 5) acTeTHYECKOE OTHOLIEHUE K MUPY, BKIFOUast 3CTETUKY ObITa, HAYYHOIO ¥ TEXHUYECKOTO TBOPYECTBA,;
6) 0co3HaHHBIN BEIOOP OynyIiel mpodeccuu U BO3SMOKHOCTEN peanu3alui COOCTBEHHBIX JKU3HEHHBIX MJIAHOB; OTHOIIEHHE K MPodecCuOHAIbHON
JIESATeTFHOCTH KaK BO3MOXKHOCTH YYaCTHSI B PEIISHUN JTUIHBIX, OOIIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAITMOHATBHBIX TTPOOIIEM.

JlngHOCTHBIE PE3yIbTAaThl OCBOCHHS MIPOTPaMMBbI yaeOHOTO mpeameTa «MaTeMaThKa» XapakTepu3yroTCs:

I[laTpuoTHyeckoe BOCIUTAHME:

IMPOSABJICHUEM MHTEPECA K IMTPOIIIIOMY U HACTOAIICMY pOCCHfICKOfI MaTEMAaTUKH, HECHHOCTHBIM OTHOIIICHUEM K TOCTHXKCHUAM pOCCHﬁCKHX MaTEMATUKOB U
POCCHICKON MaTeMaTUYeCKON MITKOJIbI, K UCIIOIB30BaHUIO THX JOCTH)KCHUN B IPYrUX HayKaxX U MPUKIATHBIX chepax

I'paiknanckoe M 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00513aHHOCTEH IpakJaHUHA M peaTu3alliy ero Mpas, MPEICTaBICHHEM O MaTEMaTHYECKHX OCHOBAX (DYHKIIMOHUPOBAHHUS
Pa3IUYHBIX CTPYKTYP, SABJICHUM, TPOLEAYpP IPAKIAHCKOTO 00IIecTBa (BRIOOPHI, OIPOCHI U TP ); TOTOBHOCTHIO K OOCYKIACHHIO 3TUYECKUX MPOOIIeM,


http://www.fgosreestr.ru/

CBSI3aHHBIX C MPAKTUYECKUM NMPUMEHEHHEM JOCTUKEHHUI HayKH, 0CO3HaHHWEM Ba)KHOCTH MOPAJIbHO-3TUYECKUX MPUHIUIIOB B JESATEIILHOCTH YUEHOTO
TpyaoBoe BocliMTaHuE:

YCTaHOBKOM Ha aKTUBHOE Y4acTHE B PELICHUHU MPAKTUUECKHX 3a- a4 MaTeMaTHYEeCKON HaNpaBIE€HHOCTH, OCO3HAHWEM BaXKHOCTHU MAaTEMaTUYECKOTrO
00pa3oBaHus HA NPOTSHKEHUH BCEH KU3HU JUTS YCTICHITHOM MPO(heCCHOHAbHON NesITeIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHIA; 0CO3HAHHBIM
BbIOOPOM U MOCTPOEHUEM MHIMBUYAJIbHON TPAEKTOPUHU 00Pa30BaHUS U )KMU3HEHHBIX IIJIAHOB € YUYETOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX
nOoTpeOHOCTEH

JcTeTnYecKoe BOCIIUTAHME:

CIOCOOHOCTBIO K SMOLIMOHAIIBHOMY U 3CTETUYECKOMY BOCIPHUSATHIO MaTEeMaTHUYECKUX OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHH;, YMEHUIO BUACTD
MaTeMaTHUYeCKHUe 3aKOHOMEPHOCTH B UCKYCCTBE

LleHHOCTH HAYYHOT'O MO3HAHMSA:

OpHGHTaHHGﬁ B JACATCIBHOCTHU HAa COBPCMCHHYIO CUCTEMY HAaYUHBIX HpeIlCTaBJIeHI/If/'I 00 OCHOBHBIX 3aKOHOMCPHOCTAX pa3sBUTHUA YCIIOBCKA, IPUPOJAbI U
O6IlI€CTBa, HOHUMaHUEM MaTeMaTHYECKOU HAayKM KakK cq)epm qeJI0OBEUECKOU ACATCIIbHOCTH, JTAaIlOB ee Pa3BUTHA U 3BHAYUMOCTHU JIAA pa3BUTUA
OUBHWJIN3allMU, OBJIAACHUCM A3BIKOM MAaTCMAaTUKHU U MaTeMaTHYECKOU Ky.]II)TypOf/'I KaK CpCACTBOM IIO3HAHWA MHPA, OBJIAACHUCM HpOCTGfIIHHMH HaBbIKaMH
MCCJIEI0BATENLCKOM IEATETbHOCTH

du3nyeckoe BocnuTanue, popMupoBaHue KyJIbTYPbI 310POBbSI U IMOIMOHATBHOI0 0J1aroNoJIyqusi:

TOTOBHOCTBIO MPUMEHATH MAaTEMaTHYECKUE 3HAHUS B HHTEPECAX CBOETO 370POBbs, BEIEHUS 3JOPOBOTO 00pasa )HU3HU (3J0POBOE MUTAHUE,
cOamaHCUPOBAHHBIN PEKUM 3aHATUN U OTIbIXA, pEryNspHas GuU3ndecKasi akTUBHOCTH); CHOPMHUPOBAHHOCTHIO HABBIKA PEQIICKCHH, TPU3HAHUEM CBOETO
MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JAPYroro yeaoBeka

IKO0JI0TrHYecKOe BOCIIUTAHME:

OpHUEHTAallel Ha NPUMEHEHNE MaTEMATUYECKUX 3HAaHUM [Tl pelIeHUs 3a/1a4 B 00JIaCTH COXPaHHOCTU OKPYXKaroIlel Cpeibl, INIAaHUPOBAaHUS TOCTYIIKOB U
OLICHKHM MX BO3MO’KHBIX IIOCTIEACTBUN JUIsl OKPYXKAIOLIEH cpe/ibl; 0CO3HAHUEM TI100aIbHOI0 XapaKTepa 3KOJOTHYECKUX MPOOJIeM U IyTel UX pelieHus
JInuHOCTHBIE Pe3yJIbTaThl, 00ecneduBAIOIINE AJANTALMIO 00y4AIOIIErocsi K U3MEHSIOIMMCH YCJIOBUSM COIUAIBLHOI U MPUPOIHOI cpeabl:
TOTOBHOCTBHIO K HeﬁCTBHﬂM B YCIIOBUAX HeOHpe)IeJ'IéHHOCTI/I, MOBBIIICHUIO YPOBHA CBOEU KOMIIETEHTHOCTH Uepe3 NPaKTUUCCKYIO ACATCIIBHOCTE, B TOM
qrclie YMEHUE YUYUTHCS Y APYTUX JIIOJIeH, MPUOOPETaTh B COBMECTHOM JEATEILHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIIETSHIIUU U3 OTBITA IPYTHX;
HEO0OXOUMOCTHIO B (JOPMHUPOBAHUH HOBHIX 3HAHUH, B TOM YHCIe (OPMYITUPOBATH UACH, TOHITHS, TUTIOTE3bl 00 00BEKTaX U SBJICHHIX, B TOM YHCIIE
paHee He U3BECTHBIX, 0CO3HABATH AC(PHUIIMTH COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIHIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIUIO KaK BBI30B, TPEOYIOMINH KOHTPMEP, KOPPEKTUPOBATH
NPUHUMAaEMbIe PellIeHUs U AeUCTBUS, (OPMYIHpPOBATh U OLIEHUBATh PUCKU U MOCIECTBUA, (POPMUPOBATH OMBIT

v' Memanpedmemnoie:

v 1) yMeHHEe CaMOCTOSTEIILHO ONPEAECIISATH [EIH JACATETLHOCTH M COCTABIIATD TUIAHBI JIESTEILHOCTH; CAMOCTOSTEIBHO OCYIIECTRIISATh,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH JESTEIBHOCTD; UCIOIH30BATH BCE BOZMOKHBIC PECYPCHI ISl IOCTHIKECHHUS TTOCTABICHHBIX

v Heﬂeﬁ " pcain3aliui MJIaHOB ACATCIbHOCTH, BBI6I/IpaTB YCIICHIHBIC CTPATCTHUHN B PA3JIMIYHBIX CUTYyaAllUAX,

v’ 2) yMeH#He MPOAYKTUBHO OOIIATHCS U B3aHMOJICHCTBOBATE B ITPOIIECCE COBMECTHOM JEATEIBHOCTH, YYUTHIBATH TIO3UIIUH
JIPYTUX YYACTHUKOB JIEATEILHOCTH, 3P (HEKTHBHO pa3peniaTh KOH(JIUKTHI,



3) BnajeHre HaBBIKaMH [T03HABATEIbHOM, Y1eOHO-UCCIIeI0BATEILCKON U IIPOSKTHOM JIeITEIbHOCTH, HAaBBIKAMH Pa3pelIeHus MPodIeM; ClIoCOOHOCTh U
TOTOBHOCTH K CAMOCTOSITEIbHOMY ITOMCKY METO/IOB PEIICHHUS MPAKTUUYECKUX 3a/1a4, TIPUMEHEHUIO
pa3IMYHBIX METOJIOB MO3HAHUS;
4) TOTOBHOCTB U CIIOCOOHOCTbH K CaMOCTOSATEIIbHOW HH(POPMALIMOHHO-T103HaBATEIbHOM 1EATEIbHOCTH, BKJIIOYasi YMEHHUE OPUEHTUPOBATHCA B
pa3JINYHBIX UCTOYHUKAX HH(OPMAIMH, KPUTUYECKN OLIEHUBATh U MHTEPIIPETUPOBATh HH(OPMALIHIO, TOTYIAEMYIO U3
pa3IMYHBIX HCTOYHHUKOB;
5) yMeHHe UCTIONB30BaTh CPEICTBA MH()OPMAITMOHHBIX U KOMMYHHKAIIMOHHBIX TexHoJorui (nanee — MKT) B pelieHnn KOTHUTUBHBIX,
KOMMYHHKATHBHBIX ¥ OPTaHW3alMOHHBIX 33/1a4 C COOII0IEHUEeM TPpeOOBaHUI IPrOHOMHUKH, TEXHUKH OE€30MTaCHOCTH, TUTHEHBI, pECYPCOCOepeKeHHUS,
IPaBOBBIX U ITUYECKUX HOPM, HOPM MH(POPMALIMOHHOH 0€3011acHOCTH;
6) Bi1a/ieHNE SI3BIKOBBIMU CPEICTBAMU — YMEHHE SICHO, JIOTUYHO M TOYHO U3JIaraTh CBOKO TOYKY 3PEHHsI, UCIIOIb30BATh aJCKBATHBIC S3bIKOBBIC
CPENCTBa;
7) BIIa/icHNE HABBIKAMH [I03HABATEIBHON pehIeKCHH KaK OCO3HAHUS COBEPIIACMbBIX JCHCTBHUI M MBICIUTEIbHBIX MPOLIECCOB, UX PE3YIbTATOB U
OCHOBAHMH, TPAHUI] CBOETO 3HAHUS Y HE3HAHUS, HOBBIX [TO3HABATENBHBIX 33124 U CPEJCTB UX TOCTHYKCHUSI.
Ilpeomemmnoie
Yri1y0.1€éHHBIH YypPOBeHb.
[IpenmeTHbIE pe3yabTaThl OCBOCHHS Kypca anreOpbl 1 Hadyal MaTeMaTHIeCKOTO aHAIM3a Ha YTIyO0JIEHHOM yPOBHE OPHEHTHPOBAHBI IPEUMYILIECTBEHHO
Ha MOJTrOTOBKY K MOCJIEAYIOIIEMY NPOPECCHOHATLHOMY 00pa30BaHUI0, Pa3BUTHE UHINBUIYaIbHBIX CIOCOOHOCTEN 00yUaromuxcs nyTém oosee
rIIyOOKOT0, YeM 3TO MpeIycMaTpuBaeTcs 0a30BBIM KYPCOM, OCBOSHHSI OCHOB HayK, CHCTEMATHYECKUX 3HAHUN U CITOCOOOB ICHCTBHIA, TIPUCYIIINX
JAaHHOMY Y4eOHOMY IpeIMETY.
VYrny6néHHbli ypoBEeHb U3YUEHUs anreOpbl U Haual MaTeMaTHYECKOro aHaJIN3a BKIII0YAeT, KpOME NEePEYHCICHHbBIX HIDKE Pe3yJIbTaTOB OCBOCHHUS
yrIIyOn€HHOT O Kypca, U pe3yJbTaToB OCBOEHUS 0a30BOro Kypca, JaHHbIE paHee:
1) copMHUpOBaHHOCTH MPENCTABICHUH 0 HEOOXOAMMOCTH JOKa3aTeNbCTB P 00OCHOBAHUM MAaTEMATUIECKUX YTBEPKICHUH U POJIM aKCHOMATHKH B
IPOBEICHUH JIEAYKTUBHBIX PacCyKICHUH;
2) copMHPOBaHHOCTH TIOHATHITHOTO armapaTa 1o OCHOBHBIM pa3/iellaM Kypca MaTeMaTHKH; 3HAHUI OCHOBHBIX TEOPEM, (GOPMYI U YMEHHS MX
IPUMEHSTH; YMEHUS JIOKA3bIBATh TEOPEMBI U HAXOIUTh HECTAHAPTHBIE CITOCOOBI pEIIeHHS 3a/1a4;
3) copMUpOBaHHOCTH YMEHHMI MOJEIMPOBATh pealibHbIe CUTYAlLlUH, UCCIIE0BATh IIOCTPOCHHBIE MOJIENTH, UHTEPIPETUPOBATh MOJTYyUSHHBIH pe3yabTar;
4) chopMHPOBAHHOCTH TIPEACTABICHNI 00 OCHOBHBIX MOHITHSX MaTEMAaTHIECKOTO aHAIN3a U MX CBOWCTBAX, BIIAJICHUE YMEHHEM XapaKTepU30BaTh
nosefieHne QYHKIUN, UCIIOIB30BaHUE TIOTYYEHHBIX 3HAHUMN /711 ONMCAHUS M aHAJIN3a PealbHbIX 3aBUCMOCTEH;
5) BazieHne YMEHMSIMU COCTABJICHHUS BEPOATHOCTHBIX MOJIEJIEH MO YCIOBUIO 33J]aud M BHIUMCIIEHUS] BEPOATHOCTH HACTYIUIEHUSI COOBITHI, B TOM YHCIIe
C MpUMeHeHueM (HopMys1 KOMOMHATOPUKH M OCHOBHBIX TEOPEM TEOPUHU BEPOATHOCTEH; MCCIIEJOBAHUS CIyYaHBIX BEIMYHMH MO UX PACIIPEICIICHUIO.



paznen BhinmyckHUK Hay4dHuTCS BbInmycKHUK OTyYUT BO3MOKHOCTbh HAyUUTHCS
CB000/1HO OnIepUpPOBATh MOHATUSMH: KOHEYHOE MHOYKECTBO, 3JIEMEHT MHOKe-
CTBa, MOJMHOXECTBO, IiepeceueHrne, 00bEAMHEHNE U Pa3HOCTh MHOXECTB, YHC-
JIOBBIE MHOKECTBA Ha KOOPJAMHATHOW NPSIMOM, OTPE30K, UHTEPBAJI, IOJYUHTEP- | onepuposams noHsmuem onpeoeienuss, OCHOGHbLMU
BaJI, IPOMEKYTOK C BBIKOJIOTON TOYKOM, rpaduueckoe npeacTaBieHue MHO- sudamu onpeoeneHutl, OCHOBHbIMU BUOAMU MeOpeM,
’KECTB Ha KOOPAMHATHOMN TJIOCKOCTH; NOHUMAmMb CYyMb KOCBEHHO20 00KA3AMENbCMEd;
3a/1aBaTh MHOKECTBA MEPEUUCICHUEM U XapaKTEPUCTHUECKHM CBOHCTBOM; onepuposams NOHAMUAMU CUEMHO20 U HeCHemHO20
Inemenmut OIIEPUPOBATH MOHATHIMU: YTBEPKACHUE, OTPUIIAHUE YTBEPKACHUS, HICTUHHBIC U | MHONCECMBA;
MEOPUN | 1 oKHbIe YTBEPIKICHNS, IPHUNHA, CIEICTBHE, YACTHBIN CIIy4daii 06IIero yreep- NPUMEHAMb Memoo0 MamemMamuieckou UHOYKYyuu 0
MHONUCECING | 1eHWsI, KOHTPIIPHMED; npoeedenUs paccyicoeHull U 00Ka3ameibCma u npu
UMaAme | oBEpSTh IPHHAIUICKHOCTD HIEMEHTA MHOKECTBY; peuieHuu 3a0au.
MAMURE™ | paxonuTh nepecedeHne n 00bEIMHEHNE MHOXKECTB, B TOM UHCIIE IPEJCTABICH- | B n0BCEOHESHON JCU3HU U NPU UBVUEHUU OPYeUX
CROU 102U~ | g rpadUUecKy Ha YHCIOBOM MPSMOM M HAa KOOPIMHATHON TIOCKOCTH; npeomemos:
ku IIPOBOJIUTH JOKa3aTeJIbHbIE PACCYKICHUS 1J11 00OCHOBAHUS UCTUHHOCTH YTBEP- | UCNOAb308AMb MEOPEMUKO-MHONCECMBEHHbLU A3bIK U
KIICHU. A3bIK I02UKU OJ151 ONUCAHUSL PEaNbHbIX NPOYEccos U
B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos: A6NEHU, NPU peuleHUul 3a0ad Opy2ux yueOHbvIX npeo-
WCIIOJIH30BATh YMCIIOBBIE MHOYKECTBA Ha KOOPIMHATHOM MPSIMOI M HA KOOPIH- Memos
HATHOM TJIOCKOCTH JIJIsl ONMUCAHUS PeabHBIX MIPOLIECCOB U SBIICHUM;
MIPOBOJIUTH JTOKA3aTeIbHbBIE PACCYKICHHS B CUTYAIHSIX TIOBCETHEBHOW KHU3HH,
IIPU PEUISHNH 33/1a4 U3 JPYTUX MPEeIMETOB
CB000/1HO onepupoBaTh MOHATUSAMH: HaTypaJlbHOE YHCII0, MHOKECTBO HATy- €80000HO ONEPUPOBAMb YUCTOBLIMU MHONCECMBAMU
PaATBHBIX YUCETI, [IEJI0E YUCIIO0, MHOXKECTBO LIEJIBIX YHCeN, OOBIKHOBEHHAS APOOb, | npu peuienuu 3a0au;
JecATUYHas 1po0b, CMEIIAHHOE YHCII0, PAllMOHATILHOE YHCII0, MHOXKECTBO palll- | HOHUMAMb NPUYUHBL U OCHOBHbLE UOeU PACUUDEHUS
OHAJIBHBIX YHCEII, HPPALNOHATBHOE YHCII0, KOPEHb CTENEHH N, ICWCTBUTENBHOE | YUCI0BbIX MHONCECE;
YHCII0, MHOXKECTBO JEHCTBUTENBHBIX YHCEN, FEOMETPHUECKasi HHTEPIIpEeTaIus 61a0emb OCHOBHLIMU NOHAMUAMU MeOPUl OeaUMO-
HATYpPaJIbHBIX, IIEIBIX, PAIIMOHATBHBIX, ICHCTBUTEIBHBIX YHCET; cmu npu peuweHuu CmaHoapmHulx 3a0ay
Tucnau | o vats 1 oGBICHATS PasHHILY MEXy MO3UIIMOHHON 1 HEMO3UIIMOHHOM CH- umems 6a306vie NPeOCMAasIeHUsL O MHONCECEE KOM-
m’lz Z‘Zw' CTeMaMH 3aIiCH YUCelT; NJIeKCHBIX Yuce,

MEePEBOAUTH YHCIIA U3 OJHOM CUCTEMBI 3aUCH (CUCTEMBI CUMCIIEHHUS) B JIPYTYIO;
JTIOKa3bIBaTh M UCIIOJIB30BATh MPU3HAKU JEITMMOCTA CYMMBI M TIPOU3BEACHHUS TIPH
BBHITIOTHEHUH BBIYMCIICHUN U PEIICHUH 33]1aY;

BBITIOJTHATH OKPYTJICHHE PAllMOHATBHBIX U UPPAMOHATBHBIX YMCEI C 3aIaHHOU
TOYHOCTEIO;

CpaBHUBATH JICHCTBUTEIIbHBIC YHCIIA PA3HBIMU CITOCOOAMH;

YIOPSI0YMBATH YUCIIA, 3a[IMCAHHBIC B BUJIE OOBIKHOBEHHOH M JIECATUYHOM IPO-

C80000HO 8LINONHAMb MONCOECMBEHHbIE NPeodpPa30-
BAHUSL MPUSOHOMEMPUYECKUX, TI02APUPMUYECKUX,
CMENneHHbIX BbIPANCEHUT,

enademuv gopmynou bunoma Heromona,

NPUMEHAMb NPU PeueHuU 3a0ay meopemy o JuHell-
Hom npeocmasnenuu HOJJ;

npuMensams npu pewenuu 3aoay Kumaiickyro meo-




0w, 4rcina, 3aMCaHHbIe C HCIIOJIb30BAHUEM apH(PMETHUECKOTO KBaPATHOTO
KOpPHSI, KOpHEH cTeneHu OobIie 2;

Haxoauth HOJI 1 HOK pa3ubiMu cioco6aMu 1 UCIOJIB30BATh UX MPU PEIICHUH
3ajay;

BBITIOJTHATH BBIYUCIICHUS U TIPe0Opa30BaHus BRIPAXKECHUI, COJIEpKAIINX Jeii-
CTBUTEJIBHBIC YHCIIA, B TOM YUCJIE KOPHHU HATYPAIbHBIX CTEIICHEH;

BBITIOJIHATH CTaHIAPTHBIE TOXK/IECTBEHHBIE TPE0OPa30BaHUs TPUTOHOMETpHUYE-
CKUX, TOTapU(PMHUUECKHUX, CTEIIEHHBIX, HPPAIIMOHAIBHBIX BRIPAKECHUH.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

BBITIONTHSATE ¥ OOBSICHIATH CPABHEHHE PE3YJIbTATOB BRIYMCICHUHN TIPU PEIICHUN
MPAKTUYECKHX 3324, B TOM YHCIIe TPUOIMKEHHBIX BRIYMCICHUN, UCTIOB3YSI
pasHbIe CIIOCOOBI CPAaBHEHUIA;

3aMuChIBaTh, CPABHUBATH, OKPYTJISITH YUCIOBBIE JAHHBIE PEabHBIX BEJIHUUH C
HCII0JIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUSI;

COCTaBJISITh M OLIEHUBATh PA3HBIMU CIIOCOOAMU YHCIIOBBIE BBIPAKECHHUSI TP pe-
IICHUY TTPAKTUYECKUX 33J1a4 U 3374 U3 APYTUX y4eOHBIX MPEIMETOB

pemy 06 ocmamkax,

npuMeHsmv npu pewenuu 3aoay Manyro meopemy
Depma;

YMemb 8bINOHANb 3aANUCH YUCLA 8 NOZUYUOHHOU CU-
cmeme CuUCeHUs,

NPUMEHSAMb NPU PEUeHUU 3a0ay MmeopemuKo-
YuCI08ble PYHKYUU: YUCTIO U CYMMA Oenumenel,
Gynkyuro Dinepa;

NPUMEHAMb NPU PeueHUU 3a0ay yenHvle opoou;
NPUMEHSMb NPU PEUUEHUU 3A0AYMHO2OUTIeHbL C Oell-
CMEUMeNbHLIMU U YerblMU KOIDduyuenmamu,
671a0emb NOHAMUSIMU NPUBOOUMDLI U HENPUBOOUMDBLLL
MHO20UIeH U NPUMEHAMb UX NPU PeUleHUU 3a0ay,
npumensims npu peweruu 3a0ay OCHOBHYIO meopemy
aneeopwi;

NPUMEHAMb NPU peueHuU 3a0ay4 npocmeuuiue QyHK-
Yuu KOMNIEKCHOU NepeMeHHOl KaK ceomMempuyeckue
npeobpazosanus

Ypasuenusn
u HepaeeH-
cmea

CB000OHO OnEepHUpOBaTh MOHATUSIMH: YPaBHEHHUE, HEPABEHCTBO, PABHOCHUJIbHBIE
YPaBHEHUS U HEPABEHCTBA, YPaBHEHUE, SBIISAIOLIEECS CIEICTBUEM IPYroro
YpaBHEHUsI, ypaBHEHUS, paBHOCWJIbHBIE HA MHOKECTBE, pABHOCHIIbHBIE ITpeodpa-
30BaHUs ypaBHEHUM;

pelaTh pa3Hble BU/bl YpaBHEHUN U HEPABEHCTB M UX CHCTEM, B TOM YHCJIE€ HEKO-
TOpbIe ypaBHEHUs 3-i U 4-ii creneHei, ApoOHO-pallMOHAIbHBIE U UPPALIUOHAIIb-
HBIE;

OBJIa/IETh OCHOBHBIMU THIIAMHU TIOKA3aTEeNbHBIX, JJOrapu(PMUUECKUX, UpPaLno-
HaJIbHBIX, CTENICHHBIX YPABHEHUI U HEPABEHCTB U CTaH/IAPTHBIMU METOJaMH UX
pELIEeHNI U IPUMEHSATh X IIPU PEIIECHUU 3a7ay;

MIPUMEHATH TeopeMy be3y K peleHnIo ypaBHEHU;

IIPUMEHSTHh TeopeMy BueTa [uisl pelieHns HEKOTOPBIX YPaBHEHUI CTEIIEHHU BBIILIE
BTOPOW;

MOHUMATh CMBICJ TEOPEM O PaBHOCHIIBHBIX M HEPAaBHOCUJILHBIX IPe0Opa30BaHu-
SIX YpaBHEHUI U YMETh UX JI0Ka3bIBaTh;

BJIA/IETh METOJIaMU PEUIECHHS YPABHEHMM, HEPABEHCTB U UX CUCTEM, YMETH BBI-
OMpaTh METOJ| PEIICHUS U 0OOCHOBBIBATH CBOW BBIOOD;

€80000HO onpedensims Mun u 8bl0UPaAMs Memoo pe-
WeHUs NOKA3AMENbHBIX U I02APUPMUYECKUX YPaGHe-
HUll U HepaBeHCM8, UPPAYUOHATLHBIX YPAGHEHUTL U
HepageHCcmas, mpucoHOMempuiecKux ypagHeHull u
HepageHCcma, Ux CUcmem,

€80000HO pewiamsv cucmeMmsl TUHENUHbIX YPAGHEHU,
peulams 0OCHO8HbIE MUNbL YPAGHEHUIL U HEPABEHCME C
napamempamu;

NpUMeHsamb npu peuteHuu 3a0ay Hepagercmea Ko-
wu — byuaxoeckozo, bepuynnu,

uMemsb npeocmaegieHue 0 HepageHCmeax Mexicoy
CpeOHUMU CIMeneHHbIMU




MCIOJIb30BAaTh METOJI MHTEPBAJIOB ISl PELICHUs HEPAaBEHCTB, B TOM YHUCIIE APOO-
HO-PALMOHAJBHBIX U BKIIOYAIOIINX B ce€0sl HPpAIlOHAIbHBIC BBIPAKEHHUS,
pemaTh ajnredpanyeckue ypaBHEHUs] U HEPAaBEHCTBA U MX CHUCTEMBI C ITapaMeT-
pamu anreOpanyecKiuM U rpaguuecKuM METOIaMH;

BJIAJIETh Pa3HBIMHU METOJIaMU J10KA3aTEIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUS B LENbIX YUCIIAX;

n300pakaTh MHOXKECTBA HA IJIOCKOCTH, 3371aBa€Mble YPaBHEHUSMU, HEPABEH-
CTBaMH U UX CUCTEMaMU;

CBOOO/IHO UCIIOJIb30BaTh TOXKECTBEHHBIE PE0OPa30BaHMs IPH PELLICHUH ypaB-
HEHHUW U CUCTEM YPABHEHUM.

B nosceonesnoii srcuznu u npu uzyuenuu Opy2ux npeomemos:

COCTaBJIATh U pellaTh YpaBHEHUS, HEPABEHCTBA, UX CUCTEMbI IIPU PEILIEHUU 3a-
Ja4y Ipyrux y4eOHbIX IIPEIMETOB;

BBIIIOJIHATH OLEHKY MPaBI0No00us pe3yIbTaTOB, IOJYyYaeMbIX IPU PELLICHUN
Pa3IMYHBIX YPABHEHUN, HEPABEHCTB U UX CUCTEM IPU PELICHUU 3a1a4 APYTUX
Y4eOHBIX MTPEIMETOB;

COCTaBJIATh U pellaTh YPaBHEHMsI M HEPABEHCTBA C [1apaMETPaMU IIPU PELIEHUN
3a/1a4 APYrux y4eOHBIX MPEIMETOB;

COCTaBJIATh YPaBHEHHUE, HEPABEHCTBO WIIM UX CUCTEMY, ONMCHIBAOLIUE PEalb-
HYIO CUTYaIUIO WIN NPUKIAJHYIO 33/1a4y, UHTEPIPETUPOBATh MOITYUEHHBIE pe-
3yJbTaTHI,

MCIIOJIb30BaTh IPOrPaMMHBIE CPEJICTBA MPU PEILIEHUH OTAEIbHBIX KJIacCOB
YPaBHEHUI U HEPABEHCTB

Dyukyuu

Brnagets mOHATUSAMU: 3aBUCUMOCTD BETUYHH, (DYHKIUS, apTYMEHT U 3HaUCHUE
dbyHKIIMH, 00J1aCTh ONIPEAETICHUS U MHOXKECTBO 3HaUeHUN (QyHKINH, rpaduK 3a-
BUCHUMOCTH, TpaduK QYHKINU, HYIH PYHKIIMH, TPOMEXYTKH 3HAKOTIOCTOSHCTBA,
BO3pacTaHHWE HA YHCIIOBOM IIPOMEXKYTKE, YObIBAaHHE HA YHCIIOBOM ITPOMEXKYTKE,
HauOoJbIIIee U HANMEHbIIee 3HAaUeHNEe (DYHKIIMU Ha YUCIIOBOM MPOMEXKYTKE, T1e-
puonudeckas GyHKIIHS, TIEPHOJT, YeTHAS U HeUeTHAsT (DYHKIIUU; yMETh IIPUMe-
HSATh TH MOHATHS MPU PEIICHUH 3a/1a4;

BJIQJICTh MTOHATHEM CTETICHHAs (PYHKIIHS; CTPOUTH €€ TpauK U yMETh IPUMEHSTh
CBOICTBA CTENEHHOW (DYHKIIMHU TPU PEIICHUU 3aa4;

BJIQJICTh MOHATHSIMH ITOKa3aTeabHas (QYHKIIHS, SKCIIOHEHTA; CTPOUTH UX Ipadu-
KM U YMETh IPUMEHSTh CBOMCTBA MOKA3aTENIbHON (PYHKIIUU MIPH PEIICHUH 3a]1a4;
BJIAJICTh TOHATHEM JIorapupMudecKas PyHKIUS; CTPOUTH €€ rpaduK U YMETh

611a0enmsb NOHAMuUEeM ACUMIIMOMbL U YMemb €20 Npu-
MEHsIMb NPU peuleHuu 3a0ay;

npuUMeHsamb Memoobl peuieHus npocmenuux ougge-
PEHYUATIbHBIX YPABHEHUL NEPBO2O U 8MOPO20 NOPsO-

Ko6




MPUMEHSITh CBOMCTBA JIOTApU(PMUIECKON (DYHKITUU MPU PELICHUH 3a/1a4;
BIIQ/ICTh MOHITHSIMH TPUTOHOMETpHUYECKUE (DYHKIIUU; CTPOUTH UX TPAPUKU U
YMETb IPUMEHSATH CBOWCTBA TPUTOHOMETPUUYECKUX (PYHKIIUNA MIPU PEIICHUU 3a-
nad;

BJIA/IETh MOHATHEM OOpaTHasi PYHKIMS; IPUMEHSTh 3TO MOHATHE MPU PELLICHUU
3ajay;

MPUMEHSTH [IPU PELICHUU 33]1a4 CBOMCTBA (PYHKIIHI: YeTHOCTh, IEPUOAUYHOCTD,
OTPaHUYEHHOCTH;

MPUMEHSITDH [P PELICHUH 3a]a4 peoO0pa3oBaHus rpadukoB QpyHKUINH;

BIIQ/ICTh MOHITHSIMH YUCIIOBAs TIOCIIEIOBATEIIBHOCTD, apu(hMETHIECKAs v T'€0-
MeTpHUYecKas MPOrpeccusi;

MIPUMEHSITH IIPU PEIICHUN 33]1a4 CBOMCTBA M MPU3HAKH apU(PMETHICCKON U Ieo-
METPUUYECKON MPOTPECCUU.

B nosceonesnoti srcuznu u npu uzyuenuu oOpyeux yueOHvix npeomMemos:
OTIpeAeNsATh MO rpaduKaM U UCIOJIB30BATh AJIs PEIICHUS IPUKIIATHBIX 3a/1a4
CBOMCTBA peaJIbHBIX MPOIIECCOB U 3aBUCUMOCTEN (HanOOJIbIINE U HAUMEHbIIINE
3HAYEHUS, MPOMEXKYTKH BO3paCTaHUs U YObIBaHUS (DYHKIIUU, IPOMEXKYTKH 3HA-
KOITOCTOSTHCTBA, ACHMITTOTHI, TOYKH TIepernda, mepuos u T.11.);
HMHTEPIPETHPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKOU CUTYa-
uuu;

OTIpeAETATH MO IrpaduKkaM MPOCTEHIIINE XapaKTEePUCTHKU MEPUOAUYECKUX MTPO-
IIECCOB B OMOJIOTHH, IKOHOMHUKE, MY3bIKE, PAIMOCBSI3H U AP. (AMILTUTYQ, TePH-
OJ1 4 T.I1.)

Inemenmut
mamema-
MmuuecKkozo
ananuza

Brnanets moHsTHeM 0eCKOHEYHO YOBIBAOIIas TEOMETPHUECKas IPOrpeccus U
yMETh IPUMEHSATH €T0 MPHU PEIICHUH 3a7a4;

MIPUMEHSATD ISl PELICHUS 3a/1a4 TEOPUIO TIPEJIETIOB;

BIAJIETh HOHIATUSIMHU OECKOHEUHO OOJNIbIINE U OECKOHEYHO MaJjible YMUCIOBEIE I10-
CJIEIOBATETFHOCTH U YMETh CPAaBHUBATh OECKOHEUHO OOJIbIITNE M OECKOHEYHO
MaJible IOCIEI0BATEILHOCTH,

BIIQ/ICTh MOHITHSIMHU: MIPOU3BOIHAS (DYHKIIUHU B TOUKE, IPOU3BOIHAS (DYHKIUY;
BBIYUCIISITH TIPOU3BOJIHBIE JIEMEHTAPHBIX (PYHKITUN U UX KOMOMHAIIH;
HCCIe0oBaTh PYHKIIMA HA MOHOTOHHOCTH U 9KCTPEMYMBI,

CTPOUTH rpauKH U MPUMEHATH K PEIISHUIO 337]a4, B TOM YHCJIE C TapaMeTPOM;
BIIQ/IETh MOHATHEM KacaTebHas K TpaduKy QYHKIIMH U YMETh IPUMEHSTH €r0
MIPU PEIICHUH 3a/1a4;

€80000HO 811a0emb CIMAHOAPMHBIM ANNAPAMOM Md-
MeMAmuyYecKo20 aHaIUu3a 0Jisi BbIYUCTEHUSL NPOU3-
B00HBIX YHKYUU OOHOL NEPEMEHHOU;

CB0D0OHO NPUMEHIMb ANNAPAM MAMEMAMUYECKO20
aHanuza 0 uccie008aHus PyHKYul U NOCMpoeHus
epaghuxos, 6 mom yucie ucciedo8anus Ha GblNYK-
J10Cmb;

onepuposamv NoHsImuemM nepeoooPasHol pyHKyuU
0J151 peuterus 3a0a,

0811a0emb OCHOBHbIMU C8e0eHUAMU 06 unmezpane
Hviomona—/letibnuya u e2o npocmeuwux npumene-
HUSIX,




BJIAJIETh MOHATUSAMU NepBOOOpa3Hast (PyHKIIHS, OTIpeIeIeHHBIH HHTETPaL;
npuMeHsATh Teopemy HproToHa—JIeliOHMIIa U ee CIIeACTBUS IS peIICHUs 3a/1a4.
B nosceonesnoti scuznu u npu uzyuenuu Opyeux yueOHvlx npeomMemos:

pelaTh NPUKIAIHbIC 3a/1a491 U3 OUOJIOTUH, (PU3UKU, XUMHUH, SKOHOMHKH U JIPY-
I'UX IPEeIMETOB, CBA3aHHbBIE C UCCIIEI0BAHUEM XapaKTEPUCTUK MTPOLIECCOB;
MHTEPIPETHPOBATH MOJTYYCHHBIE PE3YIIbTATHI

onepupoeamv 6 CMaHOAPMHLIX CUMYAYUAX NPOU3-
B0O0HBIMU BbICUUUX NOPAOKO8,

YyMemb NPUMeHsmb NPU peuleHuu 3a0ay c80UCmad
HenpepuleHbIX QYHKYULU,

YyMemb NPUMEHsMb NPU PeueHUuU 3a0ay meopembl
Betiepwmpacca,

YyMemb 6bINOIHANb NPUOTUNCEHHbLE BbIYUCTICHUS
(MemoObl peuieHUs YPAGHeHUl, 8bIYUCTIeHUs] onpeode-
JIEHHO20 UHMe2pala);

YyMemb NpUMeHAMb NPULOHCEHUE NPOUSBOOHOU U
OnpeoeseHHO20 UHmMe2paa K peuweHuio 3a0ay ecme-
CMBO3HAHUA,

611a0emsb NOHAMUSIMU BMOPAS NPOU3BOOHASL, BbINYK-
Jl0Ccmb epaguxa GyHKyuu u ymems uccie0o8ams
@DYHKYUIO HA BLINYKIOCHD

Cmamu-
cmuka u
meopus
6epoAmHno-
cmeil,
J02UKa U
KomoOuna-
mopuka

OnepupoBaTh OCHOBHBIMHU OIUCATENbHBIMU XapaKTEPUCTUKAMH YHCIOBOTO
Habopa, MOHATHEM TeHepalbHasi COBOKYITHOCTh ¥ BEIOOPKOH U3 HEE;
OTIEPUPOBATH MOHATUAMU: YaCTOTA U BEPOATHOCTH COOBITHUS, CYMMa U IPOU3BE-
JICHUE BEPOSITHOCTEH, BBIYUCIIATH BEPOSTHOCTU COOBITUI HA OCHOBE MOJCUETa
41CJIa UCXOO0B;

BJIAJIETh OCHOBHBIMU MOHATUSIMU KOMOMHATOPUKH U YMETh UX IPUMEHSITh IPU
pELIECHNN 3a/]a4;

HMMETh MpeJICTaBICHUE 00 OCHOBaX TEOPHH BEPOSITHOCTEH;

HMMETH MPEJCTABICHUE O TUCKPETHBIX U HETIPEPBIBHBIX CIIyYallHbIX BEIMYUHAX U
pacnpeieNieHusIX, 0 HE3aBUCUMOCTH CIIy4alHbIX BEJIMUMH;

HMETH IPEJCTABICHNE O MaTEMAaTUUECKOM OKUIAHUU U JUCIIEPCUH CITyYalHBIX
BEJINYWH;

HMETH IPEJCTABIEHNE O COBMECTHBIX PACIPEEIICHUSAX CIydallHbIX BEJINYUH;
MIOHUMATh CYTh 3aKOHA OOJIBIINX YHCET U BBIOOPOYHOTO METO/1a U3MEPEHHS Be-
POSITHOCTE;

MMETh MPEJCTaBICHNE O HOPMaJIbHOM paclpeesieHnu U MpuMepax HOpMaJIbHO
pacrnpeiesIeHHbIX CIIy4ailHbIX BEJTUYHH;

MMETh MPEJCTaBICHNE O KOPPEISAIUH CITy4yallHbIX BEIUYHUH.

B nosceonesnoii orcusnu u npu uzyyeHuu Opyeux npeomemos.

BBIUUCIISTH WM OLIEHUBATh BEPOSATHOCTH COOBITHI B peaIbHOM JKU3HH;

umems npeocmasierue 0 YeHmMpaibHol NPedebHOl
meopeme;

umems npeocmasieHue o 6bl00POUHOM KOIPPuyu-
eHme Koppensiyuu U TUHEUHOL pecpeccull;

umems npedcmasiienue 0 CMamucmuyecKux eunome-
3ax U nposepke CMamuUCmuyecKoll 2unomesbl, o
cmamucmuxe Kpumepusi U ee yposHe 3HAYUMOCMU;
uMemb npedcmasiieHue 0 83U IMRUPUYECKUX U
meopemuyecKux pacnpeoesenull;

umems npedcmasiienue 0 KoOuposanuu, 080UYHOU
3anucu, 080u4HOM Oepese;

811a0emb OCHOBHBIMU NOHAMUAMU MeopuU 2paghos
(epagh, eepuiuna, pebpo, cmenensb gepuiunbl, Nymo 6
epaghe) u ymems npuUMeHAMb UX NPU PEUleHUU 3a0aY;
umems npedcmasiienue 0 0epesvsx U ymems npume-
HAMb NpU peulenuu 3a0a4;

611a0enmsv NOHAMUEM CEA3HOCMb U YMemb NPUMEHAMb
KOMNOHEHMbL CEA3HOCIU NPU PeUleHUul 3a0ay;
yMemb 0Cywecmeanams nymu no peopam, 00xoovl
pebep u eepuiun epagha;




BBIOMPATh METO/IbI MOXOISAIIETO MPEACTABICHHS M 00pabOTKH TaHHBIX

umems npedcmasierue 06 UNePOBOM U 2AMUTLMO-
HOB0OM Nymu, UMems npeodcmasieHue 0 mpyoHoCmu
3a0a4u HAXOHCOEHUS. 2AMUTLIMOHO8A NYMU,
61a0emb NOHAMUAMU KOHEUHbIE U CYEMHble MHOJICe-
Cmea u ymemo ux npuMeHsims npu peueHul 3a0ady;
VMemb NPUMEHSMb Memo0 MaAmemMamu4eckou uH-
OyKyuu;

YyMemb NpuUMeHsms npuHyun Jupuxie npu peutenuu
3a0ay

Texcmo-
8ble 3a0auu

Pemate pa3Hble 3a/1a4y IOBBILIEHHON TPYAHOCTH;

aHAJIM3UPOBATh YCIOBUE 33J]a4l, BEIOUPATh ONTUMAJIbHBIN METOJ pelIeHus 3a-
Jlayy, pacCMaTpUBas pa3jIMyuHble METO/IbI;

CTPOUTH MOJIEJIb PELLIEHUS 3aaul, IPOBOIUTh JOKA3aTeJIbHbIE PACCYXKICHUS
IIPU PELICHUH 33/1a4H;

pemaThb 3a1auu, Tpedyromue nepedopa BApUaHTOB, MPOBEPKH YCIOBHIA, BRIOOpa
ONTUMAJILHOTO PE3yJIbTaTa;

aHAJIM3UPOBATh U HHTEPIPETUPOBATH MOJIYUEHHBIE PELIEHHS B KOHTEKCTE yCIIO-
BUS 331a4M, BEIOUPATH PEIICHUs, HE IPOTUBOPEYALIE KOHTEKCTY;

NEPEeBOIUTH MPH peIIeHUH 3aJauu HH(OpMaIIIo U3 OAHOM (opMBbI 3amucH B
JPYTYIO, UCIOJIB3Ysl PU HEOOXOJUMOCTH CXEMBI, TaOIUIIbI, IpadUKH, Juarpam-
MBI.

B noeceonesnoii sicuznu u npu uzyuenuu Opy2ux mpeIMeTOB:

pelars NPaKTHYECKHUE 3aJa4M U 3aJa4M U3 IPYTHX IPEIMETOB

T'eomem-
pus

Bitagets reoMeTpuYeCKUMU MOHATUAMU IIPYU PELICHUU 3aa4 U IPOBEACHUU Ma-
TEMATHYECKUX PACCYKICHU;

CaMOCTOSITENILHO (POPMYITHPOBATh ONPEAETICHUs TeOMETPUUYECKUX (DUTYD, BbI-
JIBUTATh TUIMOTE3bI O HOBBIX CBOMCTBAX M MPHU3HAKaX Nr€OMETPUUECKUX (DUTYD U
000CHOBBIBATh UJIM OMPOBEPTaTh X, 0000IIATh WM KOHKPETU3UPOBATH PE3YIlb-
TaThl HAa HOBBIX KJ1accax (pUryp, MpoBOJUTh B HECIOXKHBIX CIydasX Kiaccupuka-
U0 (GUTYp MO Pa3IMYHBIM OCHOBAHUSIM;

UCCIIEIOBATh YEPTEXKH, BKIIOYasi KOMOMHAIIMK (QUTyp, U3BIEKAaTh, MHTEPIPETHU -
pOBaTh M Mpeodpa3oBbIBaTh HH(OPMAIIHIO, TPEACTABICHHYIO Ha YepTexkax;
penaTs 3aja4i reOMETPUIECKOr0 COJIEPKAHMS, B TOM YUCJIE B CUTYalUsIX, KOTJa
AJITOPUTM PELICHUS HE CIEeAyeT SIBHO U3 YCIOBUS, BBIOIHATH HEOOXOIUMBIE JUIS
pEILIeHNs 331a4M JOTIOJIHUTEIbHBIC IOCTPOCHNUS, UCCIEA0BATh BOZMOKHOCTh

Hmems npedcmasnenue 06 akcuomMamuyeckom me-
mooe,

611a0emb NOHAMUEM 2eOMEeMpPUIecKue Mecma moyex
8 NPOCMpancmee u ymems NPUMeHsIms ux OJisl peuie-
HUS 3044,

yMemb npuUMeHsmob OJisl peuteHus 3a0a4 C8oUCmed
NIIOCKUX U O8Y2PAHHBIX Y2l08, MPEXePanHo20 yaid,
meopembl KOCUHYCO8 U CUHYCO8 OISl MPEXSPAHHO20
yena;

61a0emb NOHAMUeM NePReHOUKVIAPHOE CeUeHUe
npU3MbL U YyMemsb NPUMEHAMb e20 NPU peuleHuu 3a-
oau;




IIPUMEHEHMS TeOpeM U (pOpMYJI AJIs pellieHus 3a/1a4;

yMeTb (OPMYIMPOBATh U JOKa3bIBaTh T€OMETPUUECKHE YTBEPKACHNUS;

BJIa/IETh MOHATUSIMU CTEPEOMETPUH: ITPU3MA, NTapaJlJIeNICIUIIE]], TMpaMKia, TeT-
pasap;

UMETh MPEACTABICHUS 00 aKCHOMaX CTEPEOMETPUH U CIECICTBUAX U3 HUX U
YMETb IPUMEHSATH UX IIPU PEILICHUU 3a1a4;

YMETb CTPOUTH CEUEHUSI MHOTOTPAaHHUKOB C UCIIOJIb30BAaHUEM PA3JINYHBIX METO-
JI0B, B TOM YHUCJIE U METOJA CIIEOB;

UMETh IPEJCTABIEHUE O CKPEIIUBAIOIINXCS IPSIMBIX B IPOCTPAHCTBE U YMETh
HaXOJUTh YIOJI U PACCTOSTHUE MEKIY HUMU;

IIPUMEHSTH TEOPEMBI O MapaIEIbHOCTH NPSAMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE
IIPY PELICHNN 33]1a4;

YMETh MPUMEHSTh NapajjIelIbHOE IPOSKTUPOBAHUE ISl U300pakeHus Quryp;
YMETb IPUMEHSATH NEPIEHANKYIIPHOCTH IPSIMOM U IUIOCKOCTH IIPU PELLICHUHN
3a1ad4;

BJIA/IETh NOHATUSMH OPTOrOHAJIIBHOE IIPOEKTUPOBAHUE, HAKIIOHHBIE U UX IIPOEK-
L[UU, YMETh IPUMEHSATh TEOPEMY O TPEX NEPIEHIUKYIIApaxX MPHU PELICHUN 33/]a4;
BJIaJIETh MNOHATUSAMH PACCTOSIHUE MEXY (GUTypaMu B IPOCTPAHCTBE, OOIINI
MEPIEeHIUKYIIAP ABYX CKPEIIUBAIOLIUXCS MPSAMBIX U YMETh IPUMEHSATH UX IIPU
pELIECHNN 3a]1a4;

BJIa/IETh MOHATHEM YTOJI MEXAY NPSIMOH U MJIOCKOCTBIO U YMETh IPUMEHSTDH €r0
IIpY PELICHNN 33]1a4;

BJIA/IETh MOHATUSIMU JIBYTPaHHBIN YroJl, yIOJ MKy IIIOCKOCTSMH, IEPIEHIN-
KYJISIPHBIE IIJIOCKOCTU ¥ YMETh MPUMEHSTh UX MPH PEIICHNUH 33/]aY;

BJIA/IETh MOHATUSIMHU IIPU3MA, MapajuIeIeNUIEe] U IPUMEHATh CBOWCTBA Napasuie-
JICNIUIIE1a IPU PEILIEHUN 3a/1a4;

BJIA/IETh MTOHATHEM MIPSAMOYTOJIbHBIN NapajuIeIenuIe]l U IPUMEHATh €0 NPU
pelnIeHny 3a1ay;

BJIA/IETh MOHATHSIMU NIMPaMK/Ia, BUABI TUPAMHU/L, JIEMEHTHI IPABUIILHON ITUpa-
MU/IBI U YMETh IPUMEHSATh UX MPH PELICHUH 3a/1a4;

HMETH IPEJCTABIEHUE O TeopeMe Dijiepa O IPABHWIBHBIX MHOTOTPaHHHUKAX;
BJI4/IETh MOHATHEM IJIOLIA/IM TOBEPXHOCTEH MHOTOTPAHHUKOB U YMETh IIpUMe-
HSATB €T0 IPU PELIEHUN 3a/1a4;

BJIa/IETh MOHATUSIMHU TeJa BpalleHus! (LMIHHIP, KOHYC, Iap U cdepa), Ux ceue-
HUS M YMETb IPUMEHATD UX NIPU PELICHUHN 33]1a4;

umems npedcmasienue o 080UCMEEHHOCU NPa-
BUNBHBIX MHO202PAHHUKO8,

611a0enmsv NOHAMUSAMU YEHMPATbHOE U NAPALIETbHOE
NPOEeKmMupoBanue 1 NPUMEHAMs Ux npu NOCMpoeHuu
CeyeHUll MHO20SPAHHUKOB MEMOOOM NPOEKYULL,
uMems npedcmasiienue o pazeepmie MHO20SPAHHUKA
U Kpamuauuiem nymu Ha NOBEPXHOCU MHO20SPAH-
HUKA,

umems npeocmasierue 0 KOHUYECKUX CeueHusx;
uMems npedcmasienue o0 Kacarwuxcs cgepax u
KOMOUHAYUY Mmel 8PAueHUs. U YMemb NPUMEHIMb UX
npu pewienuy 3a0au;

NPUMEHSIMb NPU PEUEHUU 3A0ay HOPMYTY pAcCmosi-
HUSL OM MOYKU 00 NJLOCKOCMU;

671a0emb PaA3HbIMU CNOCODAMU 3A0AHUSL NPAMOTU
VPABHEHUAMU U YMEMb NPUMEHAMb NPU PeUeHUU 3d-
oau;

NPUMEHAMb NPU PeueHuU 3a0ay U 00Ka3amenbCmee
meopem 8eKMOPHbILL Memoo U Memoo KOOPOUHAM,
umemsb npedcmasnerue ob akcuomax oovema, npu-
MEHSIMb YOPMYIbl 00LEMOB NPAMOY2O0IbHO20 NAPAl-
Jlefienuneoa, npu3Mbvl U RUPAMuobl, mempas’opa npu
peuleHuu 3a0ay;

NPUMEHAMb meopembl 00 OMHOUWEHUAX 00bEMO8 Npu
peuleHuu 3a0ay;

NPUMEHAMb UHMe2Pail OISl 8bIYUCTEHUSL 00bEMO8 U
nosepxHocmetl mei 6paujeHus, bl4UCIeHUs NIOWaoU
chepuneckozo nosca u 00vemMa uaposozo Cios;
uMemb npedcmasiienue 0 OBUNCEHUAX 8 NPOCMPAH-
cmee: napaniielbHoM nepeHoce, CUMMempun OmHo-
CUMENbHO NIOCKOCU, YEeHMPATbHOU CUMMEMPU,
NOBOPOMeE OMHOCUMENTLHO NPAMOT, BUHMOBOU CUM-
Mempuu, ymems NpUMEHAMb UX NPU peuleHuu 3a0ay;
umems npeocmasienue 0 Niowaou OPmMo2oHAIbHOU
npoeKyuLL;




BJIAJIETh OHATUSIMU KacaTelIbHbIE IPSIMbIE U IJIOCKOCTH U YMETh IPUMEHATh UX
MIpU PEILICHUH 3a/1a4;

MMETh MPEJCTABICHUS O BIIMCAHHBIX U OMKUCAHHBIX Chepax U yMETh MPUMEHSATh
WX IpU pEIICHUH 33/a4;

BJIQ/IETh MOHATUSIMH 00beM, 00BEMbl MHOTOTPAHHUKOB, T€J BPAILICHUsI U IPUMeE-
HATb UX IIPU PELICHUU 33]1a4;

HMMETH MPEJCTABICHUE O Pa3BEPTKE [WIMH/IPA U KOHYCA, IIJIOIAI1 TOBEPXHOCTU
UUAJIUHIPA U KOHYCA, YMETh IPUMEHSTh UX MPU PEIICHUH 3a/1a4;

MMETh MPEeJCTaBICHUE O MIoaau chepbl U YMETh IPUMEHSATh €ro IPU PellieHUU
3ajay;

YMETb pellaTh 3aa4d Ha KOMOMHAIIMKY MHOTOTPAHHUKOB U TEJ BPAIICHHUS;
MUMETh MPEJCTABICHHE O MOI0O0MH B MPOCTPAHCTBE U YMETh PeIIaTh 3a/1a4d Ha
OTHOIIIeHHE 00BEMOB U TUIONIA/Iel TOBEPXHOCTEH MOJOOHBIX (HUTyYp.

B nosceonesnoui scuznu u npu usyuenuu opysux npeomemos:

COCTaBJISITh C UCIIOJIb30BAHUEM CBOICTB r€OMETPUUECKHUX (DUTYp MaTeMaTHyde-
CKH€ MOJIENH JUIsl pelIeHUs 3a/1a4 IPAaKTUYECKOro XapaKTepa U 3a/1a4y U3 CMEXK-
HBIX JIUCUUILINH, UCCIIEIOBATh MTOJIYYEeHHbIE MOJEIN U UHTEPIIPETUPOBATH pe-
3ynbTarT

umMemsv npedcmasieHue 0 mpexepaHHom U MHO2O-
2PAHHOM Yelle U NPUMEHSIMb C8OLUCEA NIOCKUX Y208
MHO202PAHHO20 Yelld NPU PeueHul 3a0ay,

uMemv npedcmasieHus 0 npeoopaz08aHul N0O0OUs,
20Momemuu u ymems NPUMEHsImMb Ux npu peueruu
3a0ay,

yMemb peuams 3a0a4u Ha NJI0CKOCIU Memooamu
cmepeomempuil;

VyMemb NPUMEHsIMb OPMYIbl 00beMO8 NPU peuleHuu
3a0ay

BJ'Ia,HeTI) IMOHATUAMMU BEKTOPLI U UX KOOPAUHATHI;

Haxooums 0bvem napaiieienunedd u mempal’opda,

Bexmopwt | yMETH BBHINOJIHATH ONIEPAL[MU HaJl BEKTOPAMM; 3a0aHHBIX KOOPOUHAMAMU CEOUX BEPULUH,
U Koopou- | UCIOJIL30BaTh CKAJISIPHOE IMPOU3BEAECHUE BEKTOPOB IIPH PEIIEHHUH 33/1a4, 3a0a8amo NPAMYIO 8 NPOCMPAHCMEE;
Hamol 6 MIPUMEHATh YPaBHEHHE TUIOCKOCTH, (POPMYITy pacCTOSIHUSA MEXY TOUKaMH, HAaxo0ums paccmosnue om mouKu 00 NI0CKOCMU 8
npocmpan- | ypaBHeHHUE cepbl IPH PELICHUH 3a/a4; cucmeme KoopouHam,
cmee [IPUMEHATH BEKTOPHI U METO KOOPAUHAT B IIPOCTPAHCTBE IIPHU PEIICHUU 3a1a4 HAxXo0ums paccmosHue Mexcoy CKpeuwusauuMucs
NPAMBIMU, 3A0AHHBIMU 8 CUCEMe KOOPOUHAM
Hcmopusa | — mets npeacTaBieHUe O BKJIa/I€ BBIIAIOIMXCS MAaTEMAaTHKOB B Pa3BUTHE IIpeocmasnsams 6Kk1A0 8bLOAIOWUXCA MANEMATNUKOS
HayKH; 8 pazeumue Mamemamury U UHbIX Hay4HbIX 001a-
pamend — IIOHUMAaThb POJIb MaTEMAaTUKH B pa3Butuu Poccun cmet;
muKu NOHUMamb poib Mamemamuxu 6 passumuu Poccuu
Memoown — Hcmonb30BaTh OCHOBHBIE METOIBI JIOKA3aTENLCTBA, TIPOBOIUTE JJOKa3aTenb- | Mcnonvzosames ocnoéHble Menmoobl 00Kasameb-
CTBO U BBINOJIHATE OIIPOBEPIKEHUE; cmea, npogooums 00KA3AmMeNbCMeE0 U GbINOIHAMb
panemd — IPUMEHATH OCHOBHBIE METOABI PELICHHUS MATEMATUYECKUX 3a1aY; onposepiicenue;
muKu — Ha OCHOBE MATEMAaTHUYECKUX 3aKOHOMEPHOCTEU B IIPUPOJE XapaKTepu3oBarh | MPUMEHANb OCHO6HblIE MemOoObl peuteHus mamema-




KpacoTy U COBEPILIEHCTBO OKPYXKAIOLIET0 MUpa U MPOU3BEACHUI UCKYCCTBA; | MUYECKUX 3a0a4;

— MPUMEHATH NPOCTEUIINE TPOrPAMMHBIE CPENICTBA U JIEKTPOHHO- HA OCHO8e MamemMamuieckux 3aKkOHOMepHOCmell 8
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PELIEHUA MaTeMaTUYECKUX 3a1a4; npupooe Xxapakxmepuzoeams Kpacomy U co8epuieH-

— T0JIb30BaThCs MPHUKIAAHBIMH IIPOrpaMMaMU U IpOrpaMMaMH CHMBOJILHBIX CIMBO OKPYIHCAIOU€20 MUPA U RPOU3EEOCHUL UCKYC-
BBIUMCIICHHH JUIs KCCIEA0BAHUS MAaTEMATHUYECKHUX 00OBEKTOB cmea;

NPUMEHAMb npocmeliuue NPoSPAMMHbIE CPEOCMEA U
91eKMPOHHO-KOMMYHUKAYUOHHbLE CUCTEMbL NPU
peutenuy MamemMamuyecKux 3a0a4,

NPUMEHAMb MamemMamuiecKue 3HaHus K ucciedosa-
HUIO OKpYdcalouje2o mupa (mooenupoganue Qu-
3UYECKUX NPOYeccos, 3a0aiu IKOHOMUKU)

Yruy0JieHHbI YPOBEeHb |

Aare0dpa ¥ HAYAJIA MATEMATHYECKOI0 AHAJIN3A

IToBTOpenue. Pemenue 3a1a4y ¢ UCMOIL30BAHUEM CBOMCTB YHCEN U CUCTEM CUHMCIICHUS, ICIIMMOCTH, TOJIEH U YacTel, MPOIEHTOB, MOAYJer uncen. Pe-
HIEHHUE 33]a4 C MCIIOJIb30BAaHUEM CBOMCTB CTENEHEH U KOpHEH, MHOTOUJIEHOB, TPE00pa30BaHUii MHOTOUYIEHOB U JIPOOHO-PAallMOHANIBHBIX BbIpaxxeHH. Perie-
HUE 33/1a4 C UCIOJIb30BaHUEM I'PaLyCHON MEpPBI yIIa.

Monynb uncia u ero cBoiictsa. Penienue 3a1a4y Ha IBUKEHUE U COBMECTHYIO pabOTy, CMECH U CILJIaBbl C IOMOIIbIO JTUHEHHBIX, KBaJJPATHBIX U APO0-
HO-pallMOHAJIbHBIX YPABHEHUM U UX CUCTEM.

Penrenue 3a1a4 ¢ MOMOIIBIO YUCIIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C OJHOM MEPEMEHHOM, C MPUMEHEHUEM M300paKEeHUsT YUCIOBBIX TPOMEXKYT-
KOB. Perienue 3aa4 ¢ UCHOIb30BaHUEM UYHCIOBBIX (PYHKUIMH M uX rpadukos. Mcnonp30BaHue CBOMCTB U IpaMKOB JIMHEWHBIX U KBAaJIPaTUYHBIX (PYHKIIMM,
00paTHOM MPOMOPIHMOHATLHOCTH M (YHKITUU Y = \/; I'paduueckoe permenne ypaBHeHU 1 HEpaBeHCTB. Vcnonb30Banue onepaiuii Hal MHOXECTBAMHU U BbI-
CKa3blBaHUSAMU. Vcronb3oBaHNe HEPABEHCTB U CHCTEM HEPABEHCTB C OJHOM NMEPEMEHHOM, YUCIOBBIX IPOMEXYTKOB, UX 00beqUHEHHH U nepecedenuil. [Ipu-
MEHEHHE MPHU PEeUIeHUH 3a]lay CBOMCTB apu(PMETHUYECKON U TeOMEeTpUUYECKOI Mporpeccuy, CyMMHUPOBAHUSI OECKOHEUHON CXOSIIENcs TeoMeTpUYECcKoi mpo-
IPECCUM.

MHuosecTBa (4HCIOBBIE, TEOMETPUUYECKUX (GUTYp). XapaKTePUCTUYECKOE CBOMCTBO, SJIEMEHT MHOXKECTBA, MyCTOE, KOHEYHOE, OECKOHEUHOE MHOXKe-
ctB0. CriocoObl 3amanus MHOXeCTB [loamHOkecTBO. OTHOIICHUST IPUHAIIICKHOCTH, BKIIOUCHHUS, paBeHCTBA. Onepanuu Haj MHOkecTBamu. Kpyru Diinepa.
Koneunsle 1 6eCKOHEUHbIE, CYETHBIE M HECUETHBIE MHOKECTBA.

VcTuHHBIE U JIOKHBIE BBICKA3bIBaHUS, ONEpaIl HaJl BBICKa3bIBAHUSIMU. Aneebpa vickasviéanuil. CBS3b BBHICKA3bIBAHUN C MHOXKeCTBaMU. KBaHTOpBI
CYIIIECTBOBAHMS M BCEOOIIIHOCTH.

3aKoHBI JOTUKH. PelieHne Jorudeckux 3ajad ¢ UCMOJIb30BaHUEM KpyroB Diiepa. YMo3zakatoueHuss. OO0OCHOBAaHMS M JJOKA3aTeIbCTBO B MaTEMaTHKE.
Teopemsbl. Buapl MaTeMaTHUeCKUX YTBepKICHUH. Mamemamuueckas uHoykyus. Ymeepowcoenus: oopamuoe 0aHHOMY, RPOMUBONONI0NHCHOe, 00pAmHOe NPOmu-
gononodchomy oanHomy. IIpuzHak u CBONCTBO, HEOOXOJUMBIE U TOCTATOYHbBIE YCIOBHSL.



Panunannas Mepa yria, 94ucioBasi OKPYKHOCTh. TpUroHOMeTprueckue GyHKIMH YrceN U YriioB. GopMyIbl IPUBEICHUS, CIOKEHUSI TPUTOHOMETPH ue-
cKkuX (pyHKUMN, GOpMysIBl ABOWHOTO M MOJOBHMHHOTO aprymeHnta. [IpeoOpa3oBanue cyMMBbl, pa3HOCTH B MPOU3BEAECHUE TPUTOHOMETPUUECKUX (PYHKIMM, U
HA000pOT.

Hymu ¢yHKIIMU, TPOMEKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. Hamboubiiee u HauMeHblee 3HaueHue QyHkmuu. [lepuognmdeckne QyHKIUU U
HauMeHbIMH niepuo. YetHbie u HeueTHbIE pyHKnu. OOpaTHBIC QYHKIUY.

TpuronomeTpudeckue (pyHKIUH YUCIOBOIO apryMeHTay =CcosX Y =SiNX,y=tg X,y = ctg x . CBoiicTBa 1 rpaduK{ TPUTOHOMETPUIECKUX (DYHK-
LUH.

OOpaTHbie TPUTOHOMETpHUYECKHE (YHKIIMHM, WX TJIABHBIE 3HAYCHHUs, CBOWCTBA W rpaduku. TpuroHomerpuueckune ypaBHeHUsS. OTHOPOIHBIC TPUTOHO-
METpUYECKHE ypaBHEHUS. Penenne npocTedmx TpPUroHOMETpUIECKUX HepaBeHCTB. [Ipocrelimue cucTeMbl TPUTOHOMETPUYECKUX YPABHEHMUIA.

CreneHsb ¢ IeHCTBUTENBHBIM IMOKa3aTelleM, CBOKCTBa cTeneHu. [IpocTeiime nokazarenbpHble ypaBHEHUS U HepaBeHCTBa. [loka3arenpHas QyHKIHS, ee

cBoiicTBa U rpaduk. Uucio e u GpyHKuUA y = eX.

Jlorapudwm, cpoiictBa sorapudma. Jlecstuunblii u HaTypaidbHbIN Jorapudm. [IpeoOpazoBanme norapudmuyeckux BblpakeHui. Jlorapupmuueckue
ypaBHEHHS U HepaBeHCTBa. Jlorapupmudeckas GyHKINS U €€ CBOWCTBA U TpaduK.

CrenenHas ¢pyHKUUS U ee cBOMCTBaA U rpaduk. VppalroHaibHble ypaBHEHUS.

IlepBuyHbIE IPEACTABICHHUS O MHOXKECTBE KOMIUIEKCHBIX YHCEI. /elicmeus ¢ KomnaekcHuimu yuciamu. Komnnexcrno conpsoicennvie uucna. Mooynv u
apaymenm yuciaa. Tpuconomempuueckas ghopma KomniekcHo2o yucaa. Pewenue ypagrnenuii 6 KOMNIEKCHbIX YUCIAX.

Metox MHTEpBAJIOB /s peuieHus: HepaBeHCTB. [IpeoOpa3oBanus rpadukoB GyHKIUN: CIBUT, YMHOKEHHE Ha YHCIIO, OTPAXKEHHE OTHOCUTEIBHO KOOP-
JMHATHBIX ocell. I'paduyeckre MeToab! perieHrst ypaBHEHUH U HepaBeHCTB. PellleHne ypaBHEHMI U HEPABEHCTB, COAEPIKALIMX EPEMEHHYIO MOJI 3HAKOM MO-
Ty JISL.

CucrteMbl NOKa3aTeNbHbIX, JOrapu(PpMHUUECKHX W UpPpAlMOHAIBHBIX ypaBHEHUH. CHCTEMBI MOKa3aTENbHBIX, JIOTAapU(PMHUUECKUX M HUPPALMOHAIBHBIX He-
PaBEHCTB.

B3anmuo obpatnbie pyHKuH. ['paduky B3aMMHO 0OpaTHBIX ()YHKITHA.

VYpaBHEHMUSI, CUCTEMBI YPABHEHUH C TAPaMETPOM.

Dopmyna bunoma Hetomona. Teopema be3y. Ocnosnas meopema aneeopul

[lonstne npenena @ynkuuu B Touke. HempepsiBHOCTH QyHkuuu. Juddepenuupyemocts Gpynkiuu. IlpousBoanas ¢pyHkiuu B Touke. KacatenbHas K
rpaduxy pyHkun. ['eomerpuueckuii n pusndeckuit cMpica npous3BogHoM. [IponsBoanble anemenTapHbIX GyHkMi. [IpaBuna nuddepeHunpoBanms.

Bropas npousBoiHas, ee reoMeTprUuecKUil U (U3NUECKUN CMBICTT.

Touku 3xcTpeMyma (MakcuMyma U MUHHUMYMa). VccrnenoBanue sneMeHTapHbIX (QYHKIUN Ha TOYKU SKCTpeMyMma, HauOosblllee 1 HauMeHbIlIee 3Have-
HHE C IOMOIIBIO IPOU3BOAHOM. [locmpoenue epaguros Qynkyuii ¢ nomowpio npouzeoonsix. Ilpumenenue npouzsoOHOU npu peuleHuu 3a0ad.

[TepBoobOpaznas. Heonpenenenusiit uuterpai. [leppoobpasubie anemeHTapHbIX QyHkuuid. [lnomans kpuBonuHeitHoi Tpanenuu. @opmyna HeroToHa-
JleitOHuna. OnpeeneHHslit UHTETpall. Buivucienue niowaoet nIOCKUX uayp ¢ noMowbio UHmezpaa.



I'eomerpus

[ToBTropenue. Pemenue 3agau ¢ UCIONB30BAHUEM CBOWCTB (PUTyp Ha MJIOCKOCTU. PemieHue 3a1a4 Ha J0Ka3aTeNbCTBO U MOCTPOCHUE KOHTPIPHUMEPOB.
[TpuMeHeHne MPOCTENIINX JIOTMYECKUX IPaBUl. PelleHne 3a1a4 ¢ UCIIOIb30BaHUEM TEOPEM O TPEYTOJIBHUKAX, COOTHOIIEHUH B MIPSIMOYTOJIBHBIX TPEYrOJIbHU-
Kax, ()aKTOB, CBSI3aHHBIX C YETHIpEXYroJibHUKaMu. Perienue 3a1a4 ¢ UCNoIb30BaHUEM (DAKTOB, CBA3aHHBIX C OKPYXKHOCTSAMH. Perienue 3agad Ha U3MepeHHS
Ha MJIOCKOCTH, BBIYMCIICHUS AJIUH U IUIoWaael. Pewenue 3a0au ¢ nomowpio 6eKmopos u KOOpOuHam.
Harnsaanas crepeomerpus. [Ipusma, napamuienenumnesn, TMpamMuaa, TeTpajdip.
OCHOBHBIE IIOHATHS TEOMETPUH B IPOCTPAHCTBE. AKCMOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX. [lonsamue 06 akcuomamuiueckom memooe.
[TocTpoeHue ceueHnii MHOrOrpaHHUKOB METOAOM ciae0B. [IocTpoeHne ceueHnii MHONOrpaHHUKOB METOAOM ITPOCKIIAMN.
CkperuBaronyecs npsMble B IPOCTPAHCTBE. YTOI MEXy HUMH. Memoosl HaxodcoeHus paccmosanuti Mexicoy CKpewusaowuMucs npsamolMu.
TeopeMsbl 0 mapaIeIbHOCTH MPSIMBIX U TUIOCKOCTEH B mpocTpancTe. [lapannensHoe npoekTupoBanue U n3odpaxkenue Guryp. [ eomempuueckue mecma mo-
yeK 68 nPpoCmpancmee.
[lepnennukynsipHOCTb NpsAMOM U MI0ckocTU. OpTOroHanbHOE NpoekTHupoBaHue. Hakionusle u npoekuu. Teopema o Tpex NepreHIuKyIspax.
Paccrosnus mexny gurypamu B npoctpanctse. OOImui NepHeHIUKYIISAp ABYX CKPEIIUBAIOLINXCS MPSMBIX.
Vbl B ipoctpancte. IleprnenqukynspHblie 10CKOCTH. Bubl MHOrOrpanHuKoB. Teopema Jiinepa. lpaBunbable MHOrorpanHuku. [lpusma. Ilapannenenu-
nex. Ceolictea napauienenunena. IpamoyronpHelii napaienenunesa. HakiioHHble TpUu3MBl.
[Mupamuna. Bunasl nupamua. DieMeHThl IpaBUIbHOM nupaMusl. [lupamuasl ¢ paBHOHAKJIOHEHHBIMU peOpaMH M IpaHSIMHU, UX OCHOBHBIE CBOMCTBA.
[Tnomany noBepxHOCTENH MHOTOTPAHHUKOB.
Tena BpateHus: TWIHHIP, KOHYC, TIap U cepa. CeueHus MUIMHAPA, KOHyca u mapa. [[lapoBoii cerMeHT, mapoBOH CIIOH, MapoBOi ceKTOp (KOHYC).
VYcedeHHas nupaMuia ¥ yCEUEHHBIN KOHYC.
KacarenbHble mpsimble 1 miuockocTu. Brincannele u onucanusle cepsl. Bektopsl n koopauHaTtel. CymMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHUCIO. YTOJ
MeXy BekTopamu. CKaasipHOE POU3BEICHHE.
VYpaBHeHue miockocTH. Dopmyrna pacCTOSHUS MEXAY TOYKaMu. YpaBHEHHE C(ephl.
[Tonstue o6bema. O6beMbl MHOTOIpaHHUKOB. OOBEMBI TEJ BpallleHHs.
[Tmomane chepsr.
[Tnomanpe NOBEpPXHOCTM WWIMHApPA M KOHYcCA.
KoM0OuHaImu MHOrorpaHHUKOB U TEJ BpalLEHUS.
[Tono6ue B mpoctpancTBe. OTHOMIEHHE 00BEMOB U IIJIOMIAACH MOBEPXHOCTEN MOAOOHBIX (HUryp.
Lsuoicenus 6 npocmpancmee: napanneslbHbili NePeHoc, CUMMEMPUS. OMHOCUMENLHO NIOCKOCIU, YEHMPATbHAS CUMMEMPUL, NOBOPON OMHOCUMETbHO NPAMOU.
IIpeobpaszosanue nooodus, comomemus. Pewenue 3a0au na niockocmu ¢ UCHOIbL308AHUEM CIEPEOMEMPULECKUX MEMOOOS.



BeposiTHOCTB M CTATHCTHKA, JIOTHKA, TeOPHs TPad)oB U1 KOMOMHATOPUKA

[ToBropenue. Mcnonb3oBanue TaOMUIl U AUarpaMM JiJIsi MPEJACTABICHUS JaHHBIX. PelieHue 3a7ady Ha TPUMEHEHHUE OIMUCATEIbHBIX
XapaKTePUCTHK YHC- JIOBBIX HA0OPOB: CPEIHUX, HAMOONBIIEr0 U HAMMEHBILIETO 3HAYCHHUS, pa3Maxa, JUCIIEPCUH U CTaHAAPTHOTO OTKJIOHEHHSL.
Beruncnenne 4acToT U BEpOSTHOCTEH COOBITHIA. BhIUMCICHHE BEPOSTHOCTEH B ONBITaX ¢ PABHOBO3MOXKHBIMH JJIEMEHTAPHBIMU HCXOJIAMH.
Hcnonb3oBaHrne KOMOMHATOPUKHU. BhIuncieHne BeposIT- HOCTE He3aBUCUMBIX COOBITHI. Vcmnonbp3oBanue GopMyJibl CI0KEHUS BEPOSITHOCTEH,
nuarpamm Ditiepa, 1epeBa BeposiTHOCTel, hopmymsl bepHysum.

VYcnoBHas BeposTHOCTB. [IpaBuiio ymMmHOKeHUs BepoaTHoCcTel. DopMyra MojgHON BEpOSATHOCTH. JIUCKpETHBIE ClydailHbIe BEJIUYUHBI U
pacnipenenenus. CoBMeCTHbIE pacrpezelieHus. PacnpeneneHue CyMMbl HM  NPOU3BEACHUS HE3aBUCUMBIX CIyYalHBIX  BEJIHYHMH.
MaremMatnueckoe 0’KMIaHHE U TUCIIEPCUS CIIy- YailHOM BEJIMYMHBI. MaTeMaTH4ecKoe OKUAAaHUE U TUCIIEPCUs CYMMBI CIIy4ailHbIX BEJTUYMH.

bunapnas cnywaiiHas BenuuwHa, pacrpeneicHue bepHymm. ['eomerpudeckoe pacnpenencHue. buHoMuanbHble KOd()PHUIIMEHTHI.
HenpepbiBHbIEC Cily- 4yaliHble BeIWYUHBL. [IMOTHOCTH BepoATHOCTH. DyHKIMSA pactpenencHus. PaBHomepHoe pacnpeaenenue. HopmanbHoe
pacnpenenenue. @ynkuusa Jlamnaca. [lapamerpsl HopManeHOTO pacupeneneHus. [Ipumeps! ciaydyallHbIX BEIMUYKH, TOAYMHEHHBIX HOPMAJIBHOMY
3aKOHY (TIOTPEIIHOCTh M3MEPEeHUH, pocT dvenoBeka). Koapmamms OByx ciydailHeIX BenuuuH. [loHsATHE 0 KO3 duIMEeHTEe KOppensium.
CoBMecTHBIC HAOMIOICHUS IBYX CIyYallHBIX BEJIUYHH.

Pa3znen Tembl KonnuectBo | XapakTepucTHKa OCHOBHBIX BUJIOB OCHOBHBIE HaIlpaBJICHUS
IIPOrpaMMBbI 4acoB JIEATEIbHOCTH YYEHUKA BOCIIUTATEIbHOMN NEATEIBHOCTH
(Ha ypoBHE y4eOHBIX NEHCTBHIN)
10 KJ1ACC
IToBTOpenne marepuana 7-9 kiaaccos 4 3HaTh M OPUMEHATh Ha npakTuke | [laTpuoTmyeckoe BocnuTaHue:
B L —— crocoObl OBICTPOrO cueTa. YMeTh | HPOSIBIEHUE MHTEpeca K [pOIIIOMY H
Pelllenne ypaBHEHHil H Hepa- BEHCTE, 3 pemiatb  ypaBHEHUs MW 33Ja4M | HACTOAILLEMY POCCHICKON
CHCTEMBI YDABHEHHA H HEPARCHCTS, Kypca 7-9 kiaccos. MaTEeMaTHKH, LIEHHOCTHOE
= YMerb CTPOUTH rpaduku | OTHOIIEHUE K JOCTHKEHUSIM
é @yHKIMH, CBONCTBA U rpapuku 1 OpOCTeHIINX (YHKUUH, BBIICHATH | POCCHMMCKHX MaTeMaTUKOB
g no rpadukaM UX CBOMCTBa U | POCCUHCKOM MaTeMaTHYECKON
dfa IIPUMEHSATH 3HAHU [IPU pelle- HUU | IIKOJbl, K HCIIOJIb30BaHUIO
g 3a1a4 IIPAKTUYECKOW | IOCTMIKEHUH B JIPYrUX HayKax H
E HaIIPaBJIECHHOCTH. NPUKIIAJHBIX cepax
e
9 JleHCTBUTEIbHbIEC YHCIA 11 HarypanbHble u 1nensle uucna. | TpyroBoe BOCIUTaHUE:
§ HarypaibHble 1 neisie. [Ipu3Haku 5 3HaTh  MpPU3HAKK  JEITUMOCTH. | yCTAaHOBKA Ha AaKTHBHOE Yy4yacTHE B
2 JETMMOCTH. PanvoHanpHble, HMppalMOHAIBHBIE | PELICHUMM  I[PAKTUYECKUX  3aaad
La:a PalMoHaIbHbIE YMCIIA. 1 51 JIEHCTBUTEIIbHBIE YUClIa. | MaTEMaTUYECKOM  HaIpaBJIECHHOCTH,
j UpparmonanpHbie urcna. IIpeoGpaszoBanne ) CaoiicTBa apu(METHYECKUX | OCO3HAHHE BAYKHOCTH Ma-




YHCIIOBBIX BBIPAKEHHH, CO- orepauuii HaJl ACUCTBUTEIbHBI- MU | TEMAaTHYECKOTO  0oOpa3oBaHMs  Ha
JEp>KaIlIMX KOPHHU -1 CTETICHHU. YHCIaMHU. YucnoBas | NpoTsHKEHMHM  BCeHl  JKM3HHM  JUid
MHOKECTBO ICHCTBUTEIIBHBIX YHCEIL. 2 (meiicTBUTETIbHAS) npsiMasi. | yCIICIIHOM podecCHOHATBHOM
Mojyab JeHCTBUTENHLHOIO YHUCIA. Monaynb AEUCTBUTENBHOTO YHUCHA. | ACSITEILHOCTU )5 pa3Burtue
Peuienue ypaBHenuii ¢ Mojysem. Pemenue Meton, MaTEeMaTHYeCKOH | HEOOXOIUMBIX YMEHHH; OCO3HAHHBIN
HCPABCHCTB C MONYICM. UHIYKLUH. BBIOOD u [IOCTPOEHHE
MeTto MaTeEMAaTUYECKON UHIYKIIUI WH/IBHTYaTbHOM TpaeKTopHHU
Konmponvnas paboma «/[eiicmeumenvruie 06pa30BaHNs M JKU3HEHHBIX TUIAHOB ¢
wucnar y4€TOM  JIMYHBIX  HMHTEPECOB U
0011IeCTBEHHBIX TOTPEOHOCTEH
Yucuaosbie yHKUNH 10 Ha ocHOBe 3HaHMii, TOJIyUEHHBIX B | DKOJIOTHYECKOE BOCIIUTAHUE:!
@ynxumn. O61acTh OMpPE/IEICHUS 1 1 OCHOBHOH  IUKOJNE  HAYWMTBCA | oppenTamuss HA — TPHMEHEHHE
MHOKECTBO 3HaueHuH. I'padux CTPOMTBH 0OJIEE CIIOKHBIE TPAPUKH | yraTeMATHICCKUX 3HAHMUI IS pe
1(1)[}’HI<HI/II/I- _ : ¢byuknuii. Pa3- nmuate rpadux meHns  3axadq B 06IaCTH
ocTtpoeHue rpadukoB GpyHKIUHN, 3aJaHHBIX N
Y pad c ynkuun, sax GyHKIMM W TpaguK ypaBHEHHUSI. COXPAHHOCTH OKpy’KatoIeii
PasIM4HBIMH CIIOCODAMH. 3HaTh pa3- JIMYHBIC CIOCOOBI | P TAHIPOBAHME
CpoiicTBa (yHKIMNA: MOHOTOHHOCTb, sanaHus yHKIMH p ’ p
YETHOCTh U HEYETHOCTD, IEPUOANY- 1 ' HOCTYIIKOB M OucHka  HX
» IICpHOX Bb1y4nTh NOHATHSA «<MOHOTOHHOCTH, o
HOCTb, OFPAaHHYEHHOCTD. HOTHOCTI. HeYeTHOCTI BO3MOJXXHBIX TOCJIEACTBUU  JJIsI
b 2 = .
[TpoMexyTkH Bo3pacTaHus U yObIBaHUS, 1 MePHOIMYHOCTH, BBITYKIOCTH OKpPY’KaroICH Cpelbl; OCO3HAHUC
3
J1I00adbHOTO  XapakTepa 3KOJIo-
HauOoJbIlIee U HAUMEHbLIEe (byHKIHMH. YMETh MPUMEHATD UX TIPH p Y «
3HAYEHUS. TMYECKUX MpoOJieM U MyTed HX
MOCTPOCHUU I'paUKOB.
Touku s3kcTpemMyma (JIOKaJIbHOTO 1 peuieHus
MaKCUMyMa U MUHHMYyMa). Beimyk-
J0CTh (DYHKIUH.
I'padmueckas unrepnperanus. [lpumepsl 1
(YHKLINOHATIBHBIX 3aBUCUMO-
CTEH B peaJIbHBIX MPOLIECCaxX U SIBICHUSIX.
Crnoxnast QyHKIMS (KOMIO3UIHS PYHKITHIT) 1
B3aumuo oOpaTtabie PpyHkiuu. Haxoxaenue 1
¢byHKIIMHM, 00paTHOW AaH-
HOM.
OO6nacth onpesesieHnst ¥ 001acTh 3HAYCHU N 1
oOparHo#i ¢pynkuuu. ['papuk
o0paTHO (HYHKIMH.
Konmponvnas paboma no meme 1




«YHucnosvie hynkyuu)

Tpuronomerpuyeckue pyHKIUH

24

Yucnosas okpykHOCTb. UuciaoBas
OKPYKHOCTh Ha KOOPJAUHATHOM IJI0C-
KOCTHU

CuHYyC U KOCHHYC ITPOU3BOJBLHOTO YIa.

TaHreHc 1 KOTaHI€HC NTPOU3BOJILHOIO YIJIa.

3HaKM1 TPUTOHOMETPUYECKHUX (PYHKIUH

CuHyC 1 KOCHUHYC YHCIIa.

TaHreHc u KOTaHT'€HC YMCIA.

IIpocreiimre TPUrOHOMETPUIECKUE
ypaBHenus. [Ipocrelimme Tpuroxo-
METPUYECKHE HEPABEHCTBA.

R RN R R e

OCHOBHbBIE TPUTOHOMETPUYECKUE
TOXKJIECTBA.

Pagnannas mepa yria.

Oyukimsa y =SinX , e€ cBoiicTBa U
rpaduK, IEPUOMIHOCTH U OCHOBHOM
TIEPUO/I.

@yHKIMS y =COSX , €€ CBOWCTBA U TpaduK,
NEPUOJIMYHOCTh U OCHOBHOM MEPUO/L.

[TpeoOpa3oBanue rpauKoB: pacTsLKEHUE U
CKaTUe BIOJIb OCEN KOOpIU-
HarT.

DyHKIHH y =,10X H. Yy = ctq X ., X CBOWCTBA
U rpauKy, NIepUOTUUYHOCTS U OCHOBHOM
NIEPUOA.

OOpaTHble TPUTOHOMETPUYECKUE PYHKIIUH,
UX CBOMCTBA U IpauKu.

[TpeoOpa3zoBanue BbIpax)eHH,coaepKamnx
TPUTOHOMETpHUYECKHE (DYHKIHH

Konmponvnasa paboma no meme
«Tpuzonomempuueckue pynkuyuuy

TpuroHomerpuyeckue ypaBHeHHsI.

10

ApkkocuHyc ymcina. Pemienre ypaBHeHuUs
cost = a.

Bnanerps mousitueM «rpamycHas u
paauaHHasi Mepa yria». 3HaTh
TPUTOHOMETPHYECKYIO
OKPYXXHOCTb, OIPEIEIICHUE CHU-
Hyca, KOCHHYCA, TaHTeHCa
IIPOU3BOJBHOTO YIJIa, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO,
3Ha4YE€HUA TPUTOHOMETPHU-

yeckux (yHkumi s yrmos 0, 3007,
2700,

3HaThb  COOTHOILEHUS  MEXIY
TPUTOHOMETPHUYECKUMHU byHK-
OUSAMH ~ OJHOTO M  TOrO  XKe

aprymenra (yrja, 4uclia), 3HaKu
TPUTOHOMETPHUYECKUX (DYHKIHUH B
3aBUCUMOCTH OT Pacroyio- KEHUs
TOYKH, M300pa)karolie 4ucio Ha
YHUCIOBOM OKPY>K- HOCTH.

Bblyunte W  yMeTh TNPUMEHATH
dopmynbl  mpuBeneHHS, (OPMYIIbI
CIIOXKEHHS (KOCUHYC M CHUHYC CYMMBbI
U Pa3HOCTU JBYX YIJIOB), (OPMYIIbI
NBOWHBIX W  TOJOBHHHBIXYTJIOB,
dopmynbl mpeoOpazoBaHUS CyMMBbI
TPUTOHOMETPHUYECKMX (DYHKIMI B
NPOM3BEACHUE U TPOU3BEJCHHUS B
CYMMY. Ymetp BBINIOJTHATH
npeoOpa3oBaHUE BHIPAKECHUS
Asinx+Bcosx Buay Csin(x+t).

ITpumenenne OCHOBHBIX
TPUTOHOMETPUUECKUX  (opMyn K
peoOpa30BaHUIO BBIPAKEHUIA.

YMers CTPOUTH rpaduku

TPUTOHOMETPUUYECKUX (YHKLUH
y =SinX, y =C0SX, y =,tgx H. y = ctq

DCTEeTUYECKOE BOCIIUTAHUE:
CIIOCOOHOCTh K SMOLIMOHAJIBHOMY U
ACTETUYECKOMY BOCHPUSATHIO
MaTeMaTU4YeCKUX OOBEKTOB, 3aj]ad,
peLIEHN, pPacCyXIACHUN; YMEHUE
BUJICTH MaTEMaTU4YECKUe
3aKOHOMEPHOCTH B MCKYCCTBE

ZHGHHOCTI/I HAY4YHOI'O ITIO3HAHUA:

OpUEHTAlMsl B JESATEIBHOCTH Ha
COBPEMEHHYI) CHUCTEMY Hay4HbBIX
MpeJcTaBIeHuii 00  OCHOBHBIX
3aKOHOMEPHOCTSIX pPa3BUTUA Ue-
JIOBEKa, MPUPOALI W OOIlECTBa,
MMOHUMaHHUEM MaTeMaTH4YECKOU
HayKd Kak cdepbl YeloBe4YeCKOM
JIeSITeIIbHOCTH, 3TaNoB eé
pa3BUTUS W 3HAYUMOCTH IS
pa3BUTHUS HUBWIN3ALINY;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKH
AU MaTEeMaTU4YeCKOHW KYJbTYpPOU
KaK CpEeICTBOM IIO3HAHUS MUPA;

OBJIaAICHUCM HpOCTeI‘/’IHII/IMI/I
HaBBbIKaMH HUCCJIEI0BATEIILCKOM
JACATCIIbHOCTH

du3znueckoe BOCIIMTAHHUC,

¢dbopMUpOBaHUE KYJIBTYPBI 3J10POBbS
¥ 3MOIIMOHAJILHOTO OJIaromoIyyus:

T'OTOBHOCTH MPHUMCHATH
MaTeMaTHYeCKue 3HaHUs B MHTEpecax
CBOETO 370POBbsI, BEACHUS 37J0POBOTO
o0Opa3a >XKM3HM (310pOBOE€ NHUTAHUE,
cOaaHCUPOBAaHHBIM PEKUM 3aHATUI




Apkcunyc yncna. Penienue ypaBHEHHs
sint = a.

Pemienue ypaBuenuit tqt = a wu ctqt=a.
APpKTaHI'€HC U apKKOTaHI€HC
quCciIa.

IIpocreiine TPUrOHOMETPUIECKUE
HEPABEHCTBA.

Pemienne TpUroHOMETpUYECKUX YPAaBHEHUM
METOJIOM 3aMEHBI IIEPEMEH-
HOWU

Meton pa3iioKeHUs: Ha MHOKUTEIIH

OnHOpPOHBIE TPUTOHOMETPUUECKUE
YpaBHEHUS

Koumponvnaa paboma no meme
«Tpuzonomempuueckue ypagHeHusn»

IIpeoOdpa3oBanne TPUTOHOMETPHYCCKHUX
BbIPAKEHUH

CuHyc CyMMBI ¥ pa3HOCTH JIBYX YTJIOB.

KocrHyc CyMMBI B pa3HOCTH JBYX YIJIOB.

Tanrenc CYMMBI U PA3HOCTH ABYX YTJIOB.

DopMyIibl TPUBEICHUS

@opMyIbl JBOMHOTO apryMeEHTa.

CDOpMy.]'ILI ITOHMXKXCHHA CTCIICHU.

[IpeoOpazoBanme CyMMBbI
TPUTOHOMETPUUECKUX (PYHKIIHH B
pou3Beze-

HUE

N ([FRPINDNRFPIRFPIDN

[TpeoOpa3oBanue NpoU3BEACHHS
TPUTOHOMETPUUECKUX (PYHKIMH B CyM-

[TpeoOpa3zoBanue BeipaxeHus Asinx + Bcos
x K Bugy Csin(x+ t)

BripaxkeHue TpuroHoMeTpuieckux GyHKIui
4yepe3 TAHT€HC MTOJIOBUHHO-
r0 apryMeHTa.

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

Pemenue TpuroHoMETpUYECKUX YpaBHEHUI
C TOMONIBIO YHUBEPCATBHOU

X M MPOBOAUTH UX NMPEOOpPa3OBaHUS.
C nomompio  rpaduUKOBpelIaTh
IIPOCTEUILINE ypaBHEHUSA U
MPOBOJUTH OTOOpP KOpHEH. 3HaTh
oOpaTHbIe TPUTOHOMETPUUECKUE
byakuun.  Belyaute  GopMyiibl
peLIeHui MIPOCTEUIINX
TPUTOHOMETPUUECKUX  YpaBHEHUU
sinx=a, cosx=a, tgx=a.

YMerh pelarb MpoCTenIIne
TPUTOHOMETPUUECKUE YpaBHEHUS U
HEPaBEHCTBA.

Ha npoduibHOM ypoBHE yMeETh
pemiaTth TPUTOHOMETPHUUYECKUE
ypaBHEHUS (ypaBHEHUS, CBOASIINECS
K MpOoCTEHIIUM 3aMeHOI
HEU3BECTHOTO, IIPUMEHEHNE
OCHOBHBIX TPUTOHOMETPUUYECKUX
dopMyn i pellleHus YpaBHEHUH,
OJITHOPOJHBIX YpaBHEHUH).

U OTAbIXa, peryisipHas Quznueckas
aKTUBHOCTb); c(OpMUPOBAHHOCTH
HaBbIKa pedUieKCud, MpHU3HAHUEM
CBOEro IMpaBa Ha OMIMOKY M TaKoro
K€ MpaBa APYroro 4yejaoBeka

DKOJIOTHYECKOS BOCHHTAHHE:
OpHUCHTAlUA Ha IIPUMCHCHHUC
MaTeMaTHUYSCKUX 3HaHHUU JJIsL

pemeHuss 3amad B 00JlacTH
COXPaHHOCTH OKpYy>Karomen
cpensl, IJIAHUPOBAHUE

MNOCTYIIKOB u OILICHKHA nux
BO3MOXKHBIX IIOCJICACTBHM OJIS




MOJICTAHOBKH U = tg X/2

Perennie TpUroHOMETPUUECKUX YpaBHEHHM

OKpY’Karolel Cpelbl; OCO3HAHUE
MI00aJIBFHOTO XapakTepa 3IKOJIO-

C TIOMOILIBIO TPUIOHOMETPH- 2 TMYECKUX TpoOJieM Hu myTeu
geckuXx hopmy WX pEIICHUS
Konmponvnaa paboma no meme 1
«Ilpeoobpaszoseanue mpuzonomempu-
YeCKUX GbIPANHCEHUTL)
KomniekcHbIe ynciia 9 [To3HAaKOMUTBCS € KOMIUIEKCHBIMU [1aTpHOTHYECKOE BOCIINTAHHUE:
YHUCIaMU, HAYYUTHCS BBI- TOJHATH
. . MPOSIBJICHUEM WHTEpeca K
KommuiekcHbie uncna. ['eomerpuueckas IpocTeimme NeHCTBUS c
1 [POILIOMY u HACTOSIIEMY
uHTepnpeTanys KomriekcHple yucia u KOMIUIEKCHBIMU ~ YMCIAMH. YMETh . 7.
[POCCUICKOM MaTeMaTHKHU,
KOOpJMHATHAS MJIOCKOCTb. peliath KBaJpaTHbIE ypaBHEHUS C
Anrebpanueckas popma 3anucu 1 OTPULATENBHBIM IMCKPUMUHAHTOM, |1 OCTHEIM - OTHOLICHHIEM = i
KOMIUICKCHOIO YHCIIA. IMTOCTHIKEHHSIM POCCHICKHX
TpuronoMerpuyeckas popma 3anucu 1 MATCMATHKOB M POCCHHUCKOM
KOMILIEKCHOrO 9Hcia MaTeMaTUYEeCKOM IIKOJIbI, K HC-
ApudMeTnuecKue AeHCTBUS Hal 5 MOJIb30BAHUIO ITUX JOCTHXKESHUM
KOMIUIEKCHBIMH 4HCJIaMU B JAPYI'HX HayKaX H IPHKJIaJIHBIX
dbopmax 3anucw. cdepax
KomriekcHbIe unciia 1 KBaJipaTHbIC 1
ypaBHEHHS
Bo3BeneHne KOMITJIEKCHOTO YMCIIa B CTENICHb
W3BrieyeHne KyOM4ecKoro KOpHsl U3 1
KOMILIEKCHOTO YHCIIa
Konmponvnasa paboma no meme: 1
«Komnaexcuwvie uucnay
IMpousBoanas 29
Yucnossle nocnenoparenbHocTu. [ToHsTHE O 1 Bnanetr TOHATHEM  «YHUCIIOBBIE
npejiene Mociae10BaTeNbHO- nocienoBarenbHocTHy. Ilo- HATHE
CTH. 0 Tmpejene TOCIeI0BaATEIHHOCTH. JlmaHOCTHEIE Pe3yJIbTaThl:
JInmuHa OKpyXHOCTH U IUTOIIaAb Kpyra Kak 1 Cy1ecTBoBaHUE npejaena 00ecTeunBaroIne ajanTanuio
Mpeensl MOCIeA0BaTEIbHO- MOHOTOHHOM OrpaHUYECHHOMN 00y4aromerocss K H3MEHSIONUMCS
CTeH. HOCJIE0BATEILHOCTH. [Ipemen | YC/IOBHAM counanbHON "
beckoneyHO y61'>.IBa}0H1a${ TeOMETPHYECKas 1 bynKImH, MOHSITHE 0 HPI:IPOJIHOfI Cpeapl: TOTOBHOCTH K
nporpeccusi 1 e€ cymma. HETIPePbIBHOCTH ()yHKIMH. NEeHCTBUSAM B YCIIOBHSX
Teopemsr 0 mpemenax 1 YMeTh  BBMHCISTH NPHpALIeHHe HEOIPEACIEHHOCTH, TOBBIIICHUIO

nocaenosarenpHocTen. [lepexon k




(bakTopuabl.

H 3CTECTUYCCKOMY BOCIIPUATHUIO

npenenam aprymeHra U HIpUpaLIcHUE YPOBHSI CBO€Hl KOMIIETEHTHOCTHU
HEpaBEHCTBAX. byuknuu. Bnagers  monsTueM yepes IIPAKTUYECKYIO
[Tonsarue o npexnesne QyHKIMHA B TOUKE. 2 «IIpOU3BO/IHAL byHKIAN. NEATEIbHOCTb, B TOM  YHCIIE
HOBeHeHI/Ie (byHKHI/H/I Ha 0eCKOHEYHOCTH. 1 ITonumartes ee reOMCTpI/IquKI/Iﬁ u YMCHHC YUUTBCA Y APYTHUX HIO,I[eﬁ,
ACHMIITOTEHI. (GU3HYECKUH  CMBICIL. YMerb npuoOperath B COBMECTHOM
Ornpenenenne Npon3BOIHOM. 1 COCTaBIIAITh aBHEHHE NEeSTEIbHOCTH  HOBBIE  3HAHUSA
pen p pal 5
[Tpou3BOIHBIE CYMMBI, PA3HOCTH 2 KacaTeJIbHOHU K TpaduKy GyHKIUH. HAaBbIKM W  KOMIETEHIUHU U3
p A y > P )
IIPOU3BENIECHUS U YaCTHOIO. Bblyunth mpaBuiia BBIYHUCIEHUS OMbITA JIPYTHX;
PuU3NYECKU U TEOMETPUUECKUI CMBICIT 2 MIPOU3BOIHBIX(CYMMBI, HEO0OXOIMMOCTh B
IIPOU3BOJHOM. IIPOU3BEICHNUS, 4acTHOIO); (bopMHUpOBaHUM HOBBIX 3HAHUH,
HpomB(iz[HHe OCHOBHBIX 3JIEMEHTAPHBIX 2 TAOJNUILYy HPOU3BOJHBIX OCHOBHBIX B TOM umcie (HOpPMyIIHPOBATH
yHKIIHA. _ _ 5 AIIeMEHTapHbIX (QyHKUUH. YMeTb WIEeu, TIOHSTHUS, THUIIOTe3bl 00
ngH3B9’HHBIG CRIOXKHOI 1 00paTHOH BBIYHUCJIATD HIPOXU3BOIHBIC. 00bEKTaX M SIBJIICHUSIX, B TOM
KLU,
YYI;BIL{IeHne KacaTelbHOU K rpaduk 2 Ha MPOPIILHONM YPOBH® HHCIC - paree  He  M3BCCTHDIX,
(1)§HKIII/II/I p y nudpepeHmpoBarh CJIOXKHYIO OCO3HAaBaTh e UITATHI
. — = KIHI0; 00paTH KIIUIO. ¥
Bropas npon3BoHas, €& pu3HIecKuii 1 g)yH ; obpatyio gyn COBCTBEHHBIX _ 3HaHun "
CMEIC Hgm) HpHU3HAK  BO3PACTaHMA | goMIIETEHTHOCTEH, IIAHUPOBATH
bIBAaHUS KIUH.  YMETh 3 .
Koumponvnaa paboma Ne no meme:  « 1 (¥ ) ymiu CBOC pa3BUTHC,
Ilpou3seoonan» BBIMUCIATE  KPUTHICCKIC  TOUKH CITOCOOHOCTH OCO3HaBaTh
IIpuMeHeHne Mpou3BOIHON K 2 byHium, MaKCHMyMbl 1 CTPECCOBYIO CUTYyaIHIO,
- MUHHUMYMBI KIHH.
UCCIIEIOBaHMIO (DYHKIIMI HA MOHOTOH- B YMBI pyHKIL BOCIIPUHUMATH CTPECCOBYIO
HOCTb M KCTPEMYMBI M TIOCTPOEHHUIO BIYGHUTb  HPABUJIO  HaXOKICHUA CHTYALIUIO KaK BBI3OB,
rpaduKoB HauOOJIBIIETO ¥  HAWMMEHBIIIETO .
P . FA— a TpeOyronui KOHTpMEp,
3HAYECHUS
Hcrnonb3oBaHue IPOU3BOAHBIX IIPU 2 o . YYHeH o KOPPEKTUPOBATb PUHUMAEMBIE
i MIPOMEKYTKE. METh aTh .
pElIEHUN YPaBHEHUI U HEPABEHCTB. 351121111/1 YTHa OHTHMmaugm . perueHust U aeiicTBHs, HOpPMyIIH-
Hcnonp30BaHne IPOU3BOAHBIX ITPU 2 . DOBATH M OICHHMBAT PHCKH U
PELIEHUH TEKCTOBBIX, PU3NUECKUX U HIOMOIBIO IIPOU3BOTHOH.
IIOCJIE/ICTBUS, dbopmupoBaTh
TeOMETPUUECKUX 3aj1au. HccnenoBaTh QyHKIMH U BBITIOJIHATh OHELT
Hcnonb3oBaHne MPOU3BOAHBIX IPU 5 [IOCTPOEHUE rpadukoB c
HaXO0X/IEHUU HauOOoJbIIEro 1 HAUMEHBIIETO IIPUMEHEHUEM IIPOU3BOJHON
3HAYECHUU
Koumponvnasa paboma no meme: 1
«IIpouseoonasn»
£ = KoMOuHaTOprKa U BepOSITHOCTH 7 3HaTh HPaBUIIO YMHOEHUSI | DCTETHYECKOEe BOCIIUTAHHE:
= [3) o
= = BCPOATHOCTCH. VYMeTh peuiats 3aaavu 6
o = CITIOCOOHOCTBIO K OMOIIMOHAJIBHOMY
22§ ITpaBuiio ymHoxeHus. IlepectanoBku 1 2 Ha T — BePOATHOCTH
b
== ERSEE)




CYITHOCTh METOJa TEOMETPHYECKUX
MECT;

KakK MOKHO HCIIOJIBb30BaTh
reoMeTpudeckue mpeoOpa3oBaHus B
3a/1a4ax Ha IOCTPOEHHUE.

Bp160p HECKOTBKHX 3JIEMEHTOB. 2 CiIy4ailHOTo cOOBITHUS MaTeEMaTHYECKNX 00OBEKTOB,
bunomuanbHbie KOADOHUITMEHTHI. 3a7a4, PEUICHUH, pPacCyXICHUH;
CrnyuaiiHbie COOBITHS U UX BEPOSTHOCTH. 3 YMEHUIO BUJETh MAaTEMATUYECKHUE
3aKOHOMEPHOCTH B UCKYCCTBE
IHoBTOpPEHME 11
Bcero 136
I'naBa VIII. HexoTopble cBeleHNs U3 12 OOBSICHATH, YTO TAKOE: TpynoBoe BocuTaHue:
IJIAHAMETPHH. - MHOTOYTOJIPHUK, — BIMCAHHBIN B | yoragoBKoi HA aKTUBHOE y4acTHe
Penienue TPEYTOJIILHUKOB. 2 OKPY’>KHOCTB, OIIMCaHHBbIN OKOJIO B PCLUCHHM MPAKTHYECKUX 3aad
Brruucnenue OUCCEKTPHUC U MEIUAH 2 OKPYXHOCTH, MaTeMaTHYeCKO
-LIEHTPAIBHBIA YOl OKPYKHOCTH, Iyra
TPECYTOILHUKOBE. OKPYKHOCTH: HAIIPaBJICHHOCTH, OCO3HAaHUEM
Dopmyna I'epora 1 1p yrue bopmyser 15 1 - TEOMETPHYECKOE MECTO TOYEK; Ba’KHOCTH MaTEMaTH4CCKOro
BEIMHMC/ICHIA [I0IMANCH TPCYTOILHIKOB snmmnc, tumepboma, mapaGoma u uX | OOpPa3’oOBaHMsA HAa  MPOTSHKEHHU
Teopema Yessl, Teopema MeHenas 1 s1eMeHTsI; DOPMYIIHPOBATD: BCeil OKM3HHM JUI  YCICIIHOM
CBolicTBa U NPU3HAKU BIMCAHHBIX U 1 - TCOPEMEL CHHYCOB M KOCHHYCOB, npodeccuoHanbLHON
OIHMCAHHBIX YETHIPEXYTOIBHUKOB CBOMCTBO OHMCCEKTPHCHI TPEYTOJIbHUKA. NEATENbHOCTH W Pa3BUTHEM
VIIbl B OKpY»KHOCTH. MeTpudeckue 1 i(())l}))l\e{n}gngg:zn;:oi(e)fgrgi?ei;a>1' HEOOXOTIMMBIX YMEHUIA;
COOTHOIIIEHUSI B OKPYKHOCTH ’ ’
I'eomeTpuueckue MI;};Ka TOYEK B 3a/1a4ax Ha CROHCTBA W MPH3MAKW BIHCAHHEIX M Ef)ngiiE;Igw HE;IP?;)PII); MaHBHog
HOCTpOEHHE. 1 OIKMCAHHBIX YETBIPEXYTOJIbHUKOB; TP Y
TeopeMy 00 yriiaX, BEpIIMHBI KOTOphIX | TPACKTOPHHU oOpaszoBaHusl u
= 'eomerprieckue npeobpazoparus B 1 JIeKAaT BHYTPH M BHE KPYTa; JKM3HEHHBIX IUIAHOB C y4YETOM
g ;?:I([)?\:I{:;pii:cicld?;?gz'mqex B 33/1a4ax Ha TCOPEMY O KACATCIBHOH M XOpie 5| AMHHBIX HHTEpecos . "
s OKPYKHOCTH, IPOBEACHHBIX H3 OIHOM | oQIiecTBEHHBIX MOTpEeOHOCTEH
8 IMOCTPOCHHUC. FGOMeTpI/I‘IC' CKHe 1 TOYKHU;
= npeoOpa3oBaHus B 33/la4ax Ha MOCTPOCHHE. CBOMCTBO MEPECEKAIOIIUXCS OTPE3KOB
O pa3pemmmocTy 3a/1a4 Ha IOCTPOEHUE. XOpZ OKPYXKHOCTH; CBOWCTBO OTPE3KOB
CEeKyIIeH U KacaTelIbHON K OKPY>KHOCTH.
ITorumars: qTO0 3HA4YUT pEeIIUTH
TPEYrOJIbHUK;
- YTO HE BCE 3aJayd Ha IIOCTPOCHHUE
1 pa3pennmel;




3HaTh: 41O CyMMa  KBaJpaToB
JMaroHajiell mapajuiesiorpaMMa  paBHa
CyMME€ KBaJIpaToB €ro CTOPOH;
BriBoguth hopMyIThI:

BBIYUCIICHHS JUTMH OUCCEKTPHIC, ME/INaH,
BBICOT TPEYTrOJbHHMKA, €CIH W3BECTHBI
JUTMHBI CTOPOH ATOTO TPEYTOJIbHUKA;
TUTOIA/IA TPEYTONBHUKA.
Pemate 3aJ1a4u,
MPUOOPETCHHBIC 3HAHMSIL.

HCIIOJIB3YH

AKCHOMBI CTEPEOMETPUM U UX

OOBACHATH, YTO TaKoe HpsAMas H

DKOJIOTHYECKOE BOCIIUTAHUE:

NPOoCTeHIIue CJIeICTBUS 3 IIJIOCKOCTb. ®opMyIHpoBaTh | OpUEHTALMEN HA IPUMEHEHUE
[Tpenmer crepeomeTpun. AKCHOMBI AKCHOMBI CTEPEOMETPUHU. | MATEMAaTUYECKUX 3HAHWM JUIA pe-
CTEPEOMETPUHU. 1 @opmynupoBaTh M JOKa3bIBaTh | IICHMS 3a/1a4 B 00JIACTU COXPAHHOCTH
Hekotopsle cieacTBust U3 akCUOM. TEOPEMBI 0 CYILLIECTBOBAHUU | OKPYKAIOLIEH Cpebl, IUIaHU-
IJIOCKOCTH, MPOXOJSIIEd 4epe3 | pOBaHUsS MOCTYIKOB U OLIEHKH UX
2 JAHHYIO MPSIMYIO U TOUKY BO3MOJKHBIX ITOCJIEICTBUH IS
repecevyeHus NpsiMoil ¢ OKPY’KaIoIIeH cpefibl; OCOZBHAHUEM
IIJIOCKOCTBIO; rJ100aJIbHOTO XapaKTepa 3K0JI0-
-CYILLIECTBOBAHUH INIOCKOCTH, THYECKUX MPOOITIEM U IMyTeH ux
MPOXOASAIIEH Yepe3 TP TaHHbIE pelieHus
TOUYKH.
N3obpaxats, 0003HaYaTh U
pacrno3HaBaTh Ha 4YEpTEXKaAX U3Y-
YeHHbIE (PUTYPBI, UJUTFOCTPUPOBATH
HX CBOMCTBA.
PemraTe 3amaun, cBSI3aHHBIC C
pPaccMOTPEHHBIMU (UTYPAMU U UX
CBOMCTBAaMH.
IMapanieJbHOCTh NPAMBIX M IJIOCKOCTEN 16 OOBSCHATD, YTO TAKOE! IleHHOCTH HAYYHOTO MMO3HAHUS:
[TapayieabHOCTB IPSIMBIX B IPOCTPAHCTBE. 2 - 11apaJIICJIEHEIC M CKPEIHUBAIOIINAECS OpHEHTALNEN B IESITEIIBHOCTU Ha
[Tpu3Hak napajIebHOCTH MPSMbIX HPAMBIC, COBPEMEHHYIO CUCTEMY HAay4YHBIX
[pu3HaK MapajuIelbHOCTH IPSIMON 1 2 TTapaJUICJIEHBIC IPAMAs 1 INTOCKOCTE, IpEICTaBIEHNI 00 OCHOBHBIX
TOCKOCTH. HapauIeIbHBIE INIOCKOCTH. 3aKOHOMEPHOCTSX PA3BHTHSA
CxkpemmBaromyecs npsiMmpie. Bzanmuaoe 2 iggt;ﬁ?gi?ﬁggfg;ﬁ;ﬁfb YeJI0BeKa, MPUPOABI U 00IIECTBa,
Ic):;gl({)gf:é.elme IIPAMBIX B IIPO- IIMHCTBEHHOCTH TIpAM o, ) [IOHHMAHHEM MaTeMaTHIECKOH
NnapauiCJibHOU JaHHOU U IPOXOAAIICH HayKH KaK C(bepbl ICI0BEICCKON
Yron Mexay npsiMbIMHU. 1




[Ipu3Hak napamieabHOCTH MIIOCKOCTEN.

yepe3 JaHHYIO TOUKY;

ACATCIIBHOCTH, OTallOB et Pa3sBUTHA

CylecTBOBaHME TIIOCKOCTH, Ta- 2 NPU3HAK MapalICJIbHOCTHU MPAMBIX; U 3HAYMMOCTHU IS pa3BUTUSI
pajuienbHOM JaHHOU 1ockocTH. CBOMCTBA NPU3HAK [MapajIeIbHOCTU NPSIMOH U [UBUIN3AIINH;, OBJIQJICHUEM SI3BIKOM
napajiesbHbIX IIOCKOCTEH. TIOCKOCTH, _ | MaremMaTMKu U MaTeEMaTHYECKOM
TeTpasap 1 ero JIeMEHTHL. 2 MPH3HAK MAPAIENLHOCTH MIOCKOCTEH; | (oo om0 kK CPEICTBOM TIO3HAHHS
[Tapannenenunesn. CBoicTBa rpaHent u 1 Eﬁ?ﬁ;:;:;g;;:;ﬁgﬁocm’ MHpa; OBJIAJICHUEM MPOCTCHIITMMHU
JAWaroHajcy napajiciacnumnenaa. . HAaBBIKAMU UCCIIEN0BATEILCKOMN
v DopMynHpoBaTh CBOMCTBA

3aaun Ha MOCTPOCHUE CEUCHUN B KyOe 1 2 HapI;m}IlemE)HLIX TOCKO- NEATeIbHOCTH
napajuiejaenuneae N .

cteil. [loHuMaTh OCHOBHBIE CBOMCTBA
Konmponsnas paboma no meme 1 M300pakeHus (PUryp Ha MIOCKOCTH.
«llapannensnocms npameix u nioc- Pemrats 3a1aun Ha mapauiebHOCTD B
Kocmei) IIPOCTPAHCTBE.
AHaM3 KOHTPOJIBHON pabOTHI. 1
IepneHAUKYJISAPHOCTD NPAMBIX U OOBACHATD, UTO TAKOE: ['paxxmanckoe u 1yXOBHO-
IIOCKOCTel 17 HEPICHANKYJIAPHBIC NPAMBIC; HPaBCTBECHHOE BOCIIMTAHHUE:
3auét Nel HEPICHANKYIApHAS IPSAMast 1 TOTOBHOCTBIO K BBITIOJIHEHUIO
[lepreHAMKYIAPHOCTh TLIOCKOCTS, . 00s3aHHOCTEH IpaXkIaHMHA U Pea-
MPSIMBIX B POCTPAHCTBE. 4 JIBC HICPECCKAIOIUCCA TITIOCKOCTH, JIM3alMH €T0 MPaB, MPEICTABICHUEM
[Ipuznax TCPIICHMIYITAP, OMYIICHHbIH 13 0 MaTeMaTU4YECKUX OCHOBAX

JaHHOM TOYKH Ha JaHHYIO ITIJIOCKOCTD,
NEpIIeHMKYIAPHOCTH OCHOBAHUE MepIEH MKy IADA- q)yHKHHOHI/IpOBaHEHI Pa3ITUYHBIX
PSIMOI M TJIOCKOCTH. HAKIOHHAsI, OCHOBAHHE W MPOEKIIHS CTPYKTYp, SIBICHUHN, TIPOLETYP
[lepneHaUKYISIp U HAKJIOHHAS 2 HAKJIOHHOIL; IPaKIaHCKOTO 00111ecTBa (BHIOOPHI,
TeopeMa O TPEX NECPHCHAMKYIISAPAX 3 pacCcTOSHUE OT TOYKH 10 IUIOCKOCTH, OT OIIPOCHI U IIP ), T'OTOBHOCTBIO K
[Ipr3HaK MepneHAMKYISPHOCTH IIOCKOCTEM 3 TIPSIMOIA JI0 TTApAJUIEIBHOM el NpsAMOH, | 00CYXKIEHUIO DTHYECKHUX MTPOOIIEM,
JIByrpaHHbIi yroiu. TpexrpaHHblii U 2 ME3Kly NapayIebHbIMK INIOCKOCTAMY; | CBSI3aHHBIX C IPAKTUYCCKUM
MHOFOFpaHHBIfI YIJIBI. ooIHiA NEPNECHANUKYIIAP ABYX IIPUMEHEHUEM TOCTUXKEHUN HayKH,
Konumponvnasa paboma no meme 1 CKPEIIUBAOIINXCS MPSIMBIX U OCO3HAHUEM BaKHOCTHU
«llepnenouKynaprHocmo npamoix u pacCTOAHUC MEKIY CKPCILMBAIOUINMHUCH | 1414 71, HO->THYECKHMX TIPHHIIUIIOB B
niocKocmeii» npsiMbiMu. OOpMyIUPOBATH U JIESTENBHOCTH YIEHOTO

AHaIn3 KOHTPOJIBLHON PabOTHI. HAOKA3BIBATE TCOPEMEL O:

JIBYX MEPECEKAIOMINXCS NIPSAMBIX,

NapajuieNIbHbIX JBYM IIEep-

NECHAUKYIAPHBIM MPAMbBIM;

1 MIPU3HAK MEPIEHIUKYISIPHOCTH NPSIMON

Y TUTOCKOCTH;

CBOICTBA MEPNEHIUKYISPHBIX IPSIMOH U
IJIOCKOCTH;

TpeX NepreHANKyYIsIpax;




IIPU3HAK NEePIEHIUKYIIPHOCTH
IJI0CKOCTEW. POPMYIIUPOBATh U
JTIOKAa3bIBaTh YTBEPIKICHUE 00 00IIeM
NEPIEHIUKYIISIPE IBYX
CKPELIMBAIOLINXCS NPSIMbIX. Perrats
3aJ]a4M Ha BBIYUCIIEHUE U
JIOKa3aTeJIbCTBO, UCIOJIb3Ys U3YUCHHBIE
CBOWCTBA, IPU3HAKU U TEOPEMBI.
OOBACHATD, YTO TAKOE:

JIBYTpaHHBII yroj, rpaHu U pedpa
JIBYT'PaHHOTO yIJia, JU- HEWHBIN yroi
JIByTPaHHOTO YTJIa;

TpEXTPaHHbIA U MHOTOTPAHHBIN YIJIbI U
UX DJIEMEHTBI;

MHOrorpaHHUKH.
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3auér No 2.

Mmuororpannuk. [Ipu3ma. M3o06paxenne
MIPU3MBbI U IOCTPOEHUE €€ ceue- HUM.
IIpsimas npusma. [lapamienenumnen.
IIpsAsMOyYTroJIbHBIN NIapajuIeICIUIE.

ITnpamupa. [loctpoenune nupamuasl u ee
IIJIOCKUX CEUYCHHM.

YcedeHHas MnupamMuaa.

[IpaBunpHas nupamMuaa.

NN

HpaBI/IHLHHe MHOI'OI'PaHHHUKH.

Konmponvnaa paboma no meme
«Mnozozpannuxuy»

AHaIn3 KOHTPOJIbHOM paboTHI.

IloBTOpEHME

[TapanienbHOCTh B IPOCTPAHCTRBE.

3auét Ne 3.

RNk (-

MHOTOTPAaHHUK U €T0 3JIEMEHTHI,
BBIITYKJIBIA U IIPABUJIbHBIN
MHOTOTPaHHUKH; pa3BEPTKa
MHOTOTPaHHUKA; IPU3Ma H €€
3IIEMEHTHI, OOKOBasi TOBEPXHOCTH U
TMOJIHAS TIOBEPXHOCTh MPU3MBI; TIpsMas U
HaKJIOHHAS IPU3MBI, IPaBUIbHAs
MpHU3Ma; MapajuieIeuIe,
MIPOTUBOJIEKAIITIE IPaHU
napajuieIenuIea, NpsiMoOyroJIbHbIN
napajienenumnesn 1 Kyo, JIuHeHbIe
pasMepsl IPSIMOYTOJIBHOTO
napajeenumnesa;

UpaMuja, MpaBUIbHas MUPaMHa,
TETpas3p, yCeUeHHas MUpaMHIa;
MIPaBUJIBHBIA MHOTOTPAHHUK.
DopMyIMpOBaTh U JOKa3bIBATh
TEOPEMBL: O MPOTHUBOMONOKHBIX IPAHAX
Y IMaroHaJsIX Hapaiesienunena;

YTO KBaJIpat JII000# TuaroHamu
MPSIMOYTOJILHOTO Napajuieienunena
paBeH cyMMe KBaIpaTOB TPEX €ro
HU3MEPEHHUI; UTO TIIIOCKOCTD,
nepeceKaronas nupamMmuay u
napajuieabHasi €€ OCHOBaHHIO, OTCEKAET
MOI00HYIO TTHPaMULY;

TpynoBoe BoclUTaHUE:

YCTaHOBKOH Ha aKTHBHOE y4acTHE B
pELICHUN TPaKTHYECKHX 3214
MaTeMaTHYeCKOH HAIIPaBICHHOCTH,
0CO3HAHWEM BaXKHOCTH
MaTeMaTHYeCKOro 00pa3oBaHus Ha
MPOTSKEHUH BCEH KU3HU JIsl YCIIEITHOM
npodeccroHaIbHOM AEATETBHOCTH U
pa3BUTHEM HEOOXOJUMBIX YMEHHIA;
OCO3HaHHBIM BBIOOPOM H TIOCTPOCHUEM
WHIMBUIYaJIbHOH TPACKTOPUU
O6pa3OBaHI/I$I N )KU3HCHHBIX IIJIAHOB C
y‘-IéTOM JIMYHBIX UHTEPCCOB U
00IIeCTBEeHHBIX TOTpeOHOCTEH




IleprieHIUKYISPHOCTD B IPOCTPAHCTBE.

Diinepa. yMeTh BHIYHCIISATH:

0OOKOBYIO TIOBEPXHOCTh TIPSIMO#
MPU3MbI; OOKOBYIO TIOBEPXHOCTh
MpaBUILHON MupaMusl. 300pakats,
0003HaYaTh O PacIO3HaBaTh HA
YepTeKax U3yueHHbIE MHOTOTPaHHUKY,
WJUTIOCTPUPOBATH UX CBOMCTRA,
CTPOUTH UX CEUCHMSL.

Aureopa

MHororpaHHHKH. 2
Bcero 204

11 knacc
IToBTOpEHHE 4
MHuorowieHsl 10 BhINoNHATE J€NIeHHe YTONKOM (MU 1O [TaTpuoTnyecKkoe BOCIIMTaHUE:
I[eJII/IMOCTI) MHOTI'OYJICHOB. ,Z[CJIGHI/IG 1 cxeme FopHepa) MHOTI'O4JICHA. [IPOSIBJICHUE UHTEPECA K IPOLIIIOMY U
MHOTOYJIECHOB C OCTAaTKOM PacknanpiBaTh MHOTOWICH Ha HACTOSIIEMY pOCCHfICKOfI
PaIII/IOHaJIBHI)IC KOPHH MHOT'OYJICHOB C 1 MHO)KI/ITCJII/I.O].[CHI/IB&TB YHCJIO KOpHeP'I MaTEMAaTHKH, LICHHOCTHOE
I[ETBIMU K0P DHUITMCHTAMH. LIEJIOT0 anr?6palimecxoro gfprHeHI/IH (ne OTHOILIEHHE K JOCTIIKEHHAM
Pemienue nenpix anredpandecKux ypaBHEHHUH. 1 BBIILIC YETBCPTOH CTENCHM). UTIPEACTIATH o
Yucno kopHeld MHOrowieHa. Paznoxkenue 1 KPaTHOCTh KOPHEH MHOTOWICHA (HE BBILIC pOCCHI:ICKmf MATEMATHIOB 1 o
MHOTOUWICHA Ha MHOKUTEIH 4yeTBEPTOM cTerneHn). Mcmons30BaTh POCCHHCKON MATCMATHHCCKO
MHOTOUIEHb OT JIBYX [EPEMEHHbIX. 2 YMEHHE JIETHTh MHOTOUIIEHbI C OCTATKOM IHKOJBI, K HCTONE30BAHUIO STHX
DopMyJIbl COKPAILEHHOTO YMHOXKEHUS IS 1 AL BLITETICHIA TICIIO HACTH AOCTIDRCIMH B APYTHX Haykax
CTapIIUX CTEIICHEH anrerqueCKOI/{ npo6u. [TpumMeHsATH MPUKITATHBIX chepax

v pas3uyHbIe TPUEMBI PEIICHHUS ENTBIX

YPaBHEHHS! BHICIIHAX CTETICHEH 2 anreOpanvecKux ypaBHEHUH (He BhIIIe
Konmponwvnas paboma no meme quBévaof/'I CTENeHH): TO00P LETbIX
«Muozounenvi» KOpHEH; pa3ioxKeHHe HAMHOKUTEITH

(BKITIOYAst METOJT HEONPENEIEHHBIX

K03 (HUITUCHTOB); MIOHIKEHUE CTEIICHHY;

MOJICTAaHOBKA (3aMEeHa TIEPEMEHHOM ).

HaxonuTh 4rcIoBbIC IPOMEKYTKH,

1 coJieprKalire KOpHU aire0pandecKux

ypaBHeHU#l. CoueTaTh TOUHBIE U
MPUOIKEHHBIC METOBI IISAPEIICHHS
BOIIPOCOB O YHKCJIe KOpHEH ypaBHEHNUS (Ha
orpeske). [IpumeHsTs pa3inny Hble
CBOMCTBA PEILICHUS CUCTEM YPABHEHUI,
CoJIep’KallliX YPaBHEHHUS CTETIEHHU BBIIIE
BTOpOMH, AJisl petienus 3aja4. Bo3- BoguTh




JBYWICH B HATypPAJIbHYIO CTEIICHb.
[Monw3ysce Tpeyronsuukom Ilackans,
HaXOIUTh OMHOMHANBHBIE KOG UITHEHTHI.
Pemate TexcTOBBIE 334a4H C TIOMOILBIO
COCTaBJICHUSI yPaBHEHUI, HHTEPIIPETUPYSI
pe3yJIbTaT C YYETOM OTPAaHUYEHUN YCIOBUA
3aJauu.

Crenenn u kopHu. CTeneHHbIe (PYHKIMH.

CBOHWCTBA U TpaduK.

[TpeobpazoBanus rpadUKOB MOKA3aTEIbHON

MoKa3aTesbHbIe YPaBHEHUs Pa3IMIHBIMU
cnocobamu. Hayunrtecs pematsb

24
KopeHB ctemean N 1 U ero CBOMCTRA. 1 BLIy‘II/ITI) MOHATHUEC KOPHA n-oi CTCIICHU, Fpa)K,HaHCKOG U JYXOBHO-HPAaBCTBCHHOC
TIprUMeHEHHE CBOICTBA KOPHS N —if CTEMCHH 2 ero cBoicTBa. HayuuThCst BEIYUCIIATH BOCIIMTaHHUE:
TIpeoGpasoBatye BBIPKEHNH, COAEPKALIX 3 KOPHH N-0¥ CTENEeHH U PeoOpa3oBbIBaTh TOTOBHOCTH K BBITIOJTHEHHIO
2 (o3
paIHKaIbL BBIPKCHUSI, COJICPIKALINE PAJTUKATIBI. 00s13aHHOCTEH IpaXkJaHIHA U pea-
CTereHb C palOHATLHBIM TIOKA3aTeNeM H 8 3 Pa3o0Opatbcs B TIOHSTHH CTETICHH C JIM3aIMH eTo TPaB, MPEICTABICHUEM O
CBOMCTBA PALOHAIIBHBIM (JICHCTBUTEIILHBIM ) MaTeMaTHYeCKUX OCHOBAX
TIpeoGpa3oBanHe CTEMEHEH ¢ PAIHOHATHHEIM ) HoKa3areseM, yMeTh IPOU3BOIUTH (YHKLIOHUPOBAHUE PA3IUYHBIX
HoKa3aTeneM BBIYHCIICHUS U TIpe- 00pa3oBaHUsI CTPYKTYD, SIBJICHHUM, ITPOLEyP
§ onsTie o C’I:CHCHI/I P T —————— 3 BBIPKEHHI, COJICPIKAINX CTCTICHD C rpaXkIaHCKOTo 001IecTBa (BEIOOPHI,
= JEHCTBUTEIBHBIM TIOKA3aTEIIEM. OIPOCHI U TP ); TOTOBHOCTb K
< MOKa3aTeJIeM.
= = v Hayuuthcst cTponTh rpaduiki cTENEHHBIX 00CYKIEHUIO 3THIECKIX TpobIeMm,
= CBolicTBa CTENEHU C IEUCTBUTEIbHBIM o
° (GyHKUIUH. CBSI3aHHBIX C IPAKTUYECKUM
5 TOKA3ATCIICM. HOPUMEHSTH CBOWCTBA ATUX (yHKIHH MTPU HNPUMEHEHHUEM JIOCTH)KCHUI HAyKU
g [TpeoOpa3zoBaHue cTeneHel ¢ 1 P YHICHHI TP P " v
% peobp peLICHHH 33/1a4. OCO3HAHHE B&KHOCTH MOPAJIb-
2 ACUCTBUTCILHBIM TOKA3ATCIICM. Hayuutscs muddepenunpoBarb HO-3TUYECKUX IPUHLIUIIOB B
E Konmponvnas paboma no meme «Cmenenu 1 CTereHHyIo QyHKIM0. M3Bi1ekaTh KOpeHb JIEATEILHOCTH Y4EHOIO
=
S u kopru» _ _ 13 KOMILIEKCHOTO YHCIIa.
o Crenennas ¢yHKIMS, €€ CBOMCTBA U TpaduK. 2
g [IpMeHeHne CBOMCTB CTENEHHBIX (YHKITHI. 2
= BepTtukaibHble 1 TOPU30HTAIBHBIE 1
% acuMIToThl rpadukoB. ['paduku 1pob-
= HO-JIMHEHHBIX (DYHKITHA.
= Koumponvnasa paboma no meme 1
M «Cmenennuvie pynkyuuy
JndpdepenunpoBanne cTeneHHON (YHKIIUI 1
W3BnedeHre KOpHEW U3 KOMIUIEKCHBIX YHCET. 1
IMoka3arenbHas U JiorapupMuyecKas 31 Beryunts onpenenenne mokazaTeabHON DcTeTHYecKoe BOCIIUTaHUE:
byHKumnm. (hyHKIIMH, HAYYIUTHCS CTPOUTH €€ TpaduK, CITOCOOHOCTBIO K SMOITMIOHATLHOMY U
[TokazarenpHas GyHKIHS (IKCIIOHEHTA), €€ 1 YUTATh €€ CBOMCTBA. HayunThCs pemars 3CTETUYECKOMY BOCIIPHSI- THUIO

MaTeMaTHYeCKHX OOBEKTOB, 3a/1a4,
pELIEHUH, pacCcyXIECHUH; YMEHUIO




dbyHKIMH (TTapauIeTbHbIHN Te-
peHoc)

IlokazarennHBIC YpaBHCHMU.

HCPABCHCTB.

1
OYHKIIMOHAIBHO - TpauUecKuii METO 1
pelIeHUs [TOKa3aTeIbHbIX YpaBHe-
HUU
Meto1 ypaBHHBaHHUsI TOKa3aTeneH 1
Meto/1 BBEA€HHSI HOBOM IIEPEMEHHOMN 1
Pemrenne nokasaTenbHbIX YPaBHEHU C 1
napamMeTpom
[TokazarenapbHbIe HEPABEHCTBA 2
Jlorapudm yucna. 1
= OcHoBHOE JIOTapu(hMUIECKOE TOKICCTBO. 2
E Jlorapudmuueckas GyHKIUS, €€ CBONCTBA U 1
= g)aq)mc.
= peobpazoBaHUs l‘pa(bI/IKOB } 1
= norapu@MUIecKor GyHKIUH (MTapajuIeTbHbIH
= TIEPEHOC).
& Konmponvnaa paboma no meme 1
5 «Ilokazamenvnasa u nozapugpmuueckan
= dynuxkyuu»
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E Pemenue norapudmudeckux ypaBHEHUN 1 1

MoKa3aTebHbIC HEPAaBCHCTRA.
BoryuuTs nonsTue norapudma ucia,
cBoiicTBa norapudmoB. HayuuThcst cTpouTh
nmorapuMudecKyro (GpyHKITHIO,
peoOpa3oBEIBATH TpauKH.

Pemars npocreiiime mokasareabHbIe
YpaBHECHHSI, HEPABEHCTBA U HX CUCTEMBL.
Permrats moka3zaTesbHBIC ypaBHEHUS Me-
TOJIaMU Pa3I0KEHUS Ha MHOXKHUTEIIH,
Croco0OM 3aMEHBI HEM3BECTHOTO, C
WCTIOIb30BaHUEM CBOUCTB (DYyHKIIUH,
pelaTh YpaBHCHUA, CBOAAIINECA K
KBaJApaTHBIM, UppalluOHAJIbHBIM. Pemarn
MOKa3aTebHbIC YPAaBHEHUSI, IPUMCHSIS
Pa3iIMYHBIC MCTO/bI.

BoryuuTh cBOMCTBa J10rapu(MOB,
MPUMEHSITh UX TPU BBIYHCIICHUH
JIorapu(MHUYECKUX BBIPAXKCHHIA.
[TonumMats, 4To Takoe JorapuMUPOBaHUE
Y TIOTCHIIUPOBA- HHE.

YMeTh periath JorapupMuieckue
YpaBHEHUS Pa3IMYHBIMH CIIOCOOAMH.
YMeTh pemiats JorapuMudecKue
ypaBHEHHUSI.

BHJICTHh MaTCMAaTHYCCKUC
3aKOHOMCPHOCTHU B UCKYCCTBE

dusndgeckoe BOCIIUTAHHUE,
(bopMHUpOBaHHE KyJIbTYpPbI 310POBbS U
SMOLHOHATBEHOTO 0JIaronoIy4us:
TOTOBHOCTBIO IPUMEHSITh
MaTeMaTHYEeCKHUE 3HAHHUS B HHTEpecax
CBOETO 3710pPOBbS, BEACHHUS 3/J0POBOTO
o0pasza )KHu3HHU (310pOBOE MUTAHUE,
cOaaHCUPOBaHHBIN PEXKUM 3aHATHH U
OTIBIXa, peryisipHas Gpusnyeckas
AKTUBHOCTH); CPOPMUPOBAHHOCTHIO
HaBbIKa pe(IeKCUH, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY U TAKOT'0 e IpaBa
JIPYroro 4ejoBeKa

DKOJIOTHYECKOE BOCITUTAHUE:!
OpHEHTalel Ha IPUMEHEHHE
MaTeMaTUYEeCKUX 3HAHUH AT peICHUA
3a7a4 B 00J1aCTH COXPaHHOCTH
OKpY>KalolleH cpe/ibl, INIaHWPOBAHUS
MOCTYIKOB U OLEHKH UX BO3MOXHBIX
MOCIIEACTBUMN JJISl OKPY’KaIOLIEeH Cpeibl;
0CO3HaHMEM INI00ANBHOTO XapaKTepa
9KOJIOTHYECKHX MPOOJIEM U IIyTeH MX
peuenus




[TonsiTre o k03P PuIIEHTEe KOPPETSIIHH.

3aKOHOM OOJIBIINX YHCE.

KoBapuanus: 1Byx ciiydyailHbIX BEJIMYHH.

Pemate mpakTryeckux 3aaad ¢

TOM YHCJIC pPaHEe HEe U3BECTHBIX,
0CO3HaBaTh AeHUITUTH COOCTBEHHBIX
3HAHUH U KOMIIETEHTHOCTEN

JuddepennrpoBanne moka3aTeIbHON U 1
norapu@MuIecKor QyHKITHI.
Koumponvnasa paboma no meme 1
«Ilokazamenvnvle u n02apughmuue- ckue
YPAGHEHUA U HEPAGEHCMEA)
IlepBooOpa3Hasi U MHTErpaJl. 9 BreiyunTs noHsTHE «Q1€pBOOOpaA3HASLY. TpynoBoe BocniuTaHue:
[TepBooOpasnas. [leppoobpazHbie 1 3HaTh OCHOBHBIC (HOPMYJIBI YCTaHOBKA Ha aKTUBHOC y4acTHE B
SHCMeHTaprIX q)yHKHI/H/I. HepBOO6pa3HBIX OCHOBHBIX q;)yHKHI/Iﬁ peiCHUN HpaKTIfquKHX 3aga4
I[IpaBuIa BBIYMCIICHUS IIEPBOOOPA3HBIX. 1 HayuuThCs BBIYHCIIATH IepBO0OpasHple | MATEMATHUCCKOM HAPABICHHOCTH,
Heonpenenéunplii HHTErpall. dyHKImit. [[PUMEHATH TIOHATHE OCO3HAHHE BAKHOCTH MaTEMaTHIECKOTO
o %1 “ 00pa3oBaHMs HAa NPOTSHKEHUH BCeil
Onpenenéuublii uHTErpai. Beruncinenue 1 NepPBO0OPA3HOM K BHIYHCICHHIO p poT:
MHTCIPajIoB. IJI01aJIeH KPUBOJIMHEHHBIX Tpaneui RHSHEL AU YEHCTIION
HHOHIaIH) KpHBOHHHCﬁHOﬁ TpaHCIII/H/I. 1 HpO(bCCCI/IOHaJ'H)HOI/I JCATCIIPHOCTHU U
= Pemiate 3amaun ¢ npuMeHeHUEM PA3BHTHE HEOOXOUMBIX YMEHHIT;
®dopmyna Herotona-JleiiOuuma. 2 IepBOOGPa3HOi p >
. HAaHHBIM BbI M U IIOCT HHU
[Ipumepsl npuMeHEHMsI UHTErpaia B (pusuke 1 0co3Ha oopo OCTPOCHHE
W F€OMETPHH WHIUBUAYAIBHOU TPAEKTOPUH
O6pa3OBaHI/I$I " )KU3HCHHBIX IIJIAHOB C
Koumponvnas paboma no meme 2 .
«He 8006 azHaALY YUCTOM JIMYHBIX UHTCPECCOB U
P P 0O0IIECTBEHHBIX MOTPEOHOCTEH
BeposiTHOCTH U CTATHCTHKA 9
BeposiTHOCTh HE3aBUCUMBIX, HECOBMECTHBIX 1 YMeTb BBINOTHATH CTATUCTUYECKYIO JIMYHOCTHBIE Pe3yIIbTATHI,
coOwrTuii. [Tomnas hopmyna 00pabOTKY JIaHHBIX, BEIYUCIIATE 00€eCreurBaONINE aJanTaLII0
BCPOATHOCTH. CTATUCTUYECKUE MOHATUS JUCKPETHOTO 00yuyaroIerocs K MSMCHSIOIMMCS
CratucTruuecKkue XapakTepUCTUKH. pana (Moza, MeIMana, cpefHee, pazmax | Y CTOBIAM COLMAIBLHON H HPUPOHON
DreMeHTapHbIE U CI0KHbIE COOBITHS. L BapUalluM, 4acToTa npusHaka). CTpouTh Cpe/ibl: TOTOBHOCTBIO K NCHCTBUAM B
Kraccudeckoe onpejiesieHue BEPOSTHOCTH. JIMArPaMMBL, THCTOTPAMMBIL, TIOJUTOHBL | 5o o orox HCONPEACIICHHOCTH,
C = X P MIOBBIIIECHUIO YPOBHS CBOEU
Iy4aiiHas BeNM1MHA. XapaKTepUCTHKI agnman) 3JIEMEHTAPHBIC U CIIOKHBIC KOMIETCHTHOCTH Yepes MPAKTHIECKYI0
S pacupeneneHus Ca1y4anHOu BEIUYNHEL. 2 COOBITHA, BEIMHUCIIATE BEPOATHOCTH JESTEIBHOCTD, B TOM YHCIEC YMEHHE
S CO6I>ITI/I$I, BCPOATHOCTL CYMMBI o
= 6 o YUUTBCA Y APYTUX JIOJCH, IpUoOpeTaTh
2 HECOBMCCTHDIX CO HTHg’ Bep OgHOCTb B COBMECTHOMH JI€ATEIbHOCTH HOBBIE
CE TIPOTHBOIIOIONHOTO €O BITH;L6 Be(iTH 3HaHUsA, HABbIKU U KOMIICTCHIIMHN M3
; 5 2 IIOHATHUEC O HE3aBUCUMOCTHU COOBITHH. OIIBITA JPYTHUX; H606XOJII/IMOCTBIO B
A YHKIHS pacpeeCHIs. Pemath TEKCTOBbIC 3a71a4H € . (hOpMHUPOBAHUHU HOBBIX 3HAHUI, B TOM
3) TIOMOIIBIO TPAQHKOB 3aBUCUMOCTEH. qrcie GOpMyITHPOBATH UIICH, TOHSITHS,
E KoBapuanus: 1Byx ciiydyailHbIX BEJIMYHH. 1 [To3nakomuThCs ¢ I'ayccOBOM KPpUBOH, | rumore3sl 06 00bEKTaX U SBJICHHSX, B
xR
Qo
9
(]
m




[onsartue o ko3 unmenTe KOppeIAIHIn.

MIPUMEHEHUEM BEPOSTHOCTHBIX
METOJIOB.

MJIAHUPOBATh CBOE Pa3BUTHE;
CIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO
CUTYaIIUI0, BOCIIPUHUMATH CTPECCOBYIO
CUTYaIUIO KaK BBI30B, TPEOYIOIIHN
KOHTpPMEp, KOPPEKTUPOBATH
MIPUHUMAEMBbIC PEIICHUS U 1eUCTBUS,
(hopMyITUPOBATH U OIICHUBATH PUCKH U
MocIeACTBUA, GOPMUPOBATH OIIBIT

Anreopa. MeToabl MATEMATHKH

VYpaBHeHus u HepaBeHcTBa. CHCTEMBI

YPABHEHUI1 U HEPABEHCTB. 33
PaBHOCMIIBHOCTB YpaBHEHMM 1 3HATh U IPUMEHATH CBOMCTBA CTENEHHU C DHU3NYECKOE BOCIIUTAHHE,
TIpeoGpasoBanHe JAHHOTO YpABHEHHS B 1 HATypaJbHBIM, IEJIBIM U PAIlMOHATEHBIM (bopMupoBaHHE KYIBTYPEI 3,[[0p0‘BL5{ u
VPaBHEHHE-CIENICTBHE HoKazaTeseM. YMeTh IpeoOpa3oBbIBaTh AMOLIMOHAIBLHOTO OJIarONOTy Y s:
v CTETICHHBIE U UPPAlOHAbHEIE TOTOBHOCTBIO IPUMEHSITh

OO01ue MeTo/Ibl pellieHUs] ypaBHEHU I 1 .

BBIPAYKCHUI. MaTeMaTHYeCKHe 3HaHHUS B HHTEpEcax
Meron pasnoxeHns Ha MHOPKHTCTH 2 3HaTh CBOMCTBA TOrapu(pMoB, yMETh CBOET0 3/J0pPOBbs, BEJCHUS 37I0POBOTO
Meton BBeNIeHUs HOBOH IICPCMCHHOU 1 PeoOpa3OBEIBATH JOTapU(YMUICCKHEC o0pa3a >xu3HHU (370pOBOE MUTAHUE,
q)yHKHHOHam’HO'FPf“queCKHH MCTOX 1 BBIPAKEHHSI. c6aaHCUPOBAHHBIN PEXKUM 3aHATUH 1
PCIICHUA YPABHCHUH. VMeTh peraTh noKazaresbHble 1 OT/bIXa, peryJsapHas GpusnuecKas
YpaBHEHHs C MOZYJIEM. 2 norapu(pMUIECKUe YPaBHEHUS U AKTHBHOCTB); C(HOPMUPOBAHHOCTHIO
HepaseHncrsa ¢ Mojysiem 2 HEPAaBEHCTBA. HaBbIKa pe()IeKCUH, TPU3HAHUEM CBOETO
Konmponvnas paboma no meme 2 YMeTh pemarb CUCTEMBI TMHEHHBIX MpaBa Ha OMIMOKY M TaKOTO JKe IpaBa
«Ypasnenusa u nepasencmea» YPaBHEHUH U HEPABEHCTB. Braners JIPYroro 4ejaoBeKa
HppanunoHalibHbIE YpPaBHEHUS 1 rpadMuecKUM METOIOM PEUICHHUS CUCTEM. DKOJIOTMYECKOe BOCTIUTAHHE:!
HppannoHalibHbIE HEPABEHCTBA 1 Pemate: cucteMbl KBaJpaTHBIX YPaBHEHUH | OpHEHTAIMei Ha MPUMEHEHUE
PaBHOCHJIBHOCTh HEPABEHCTB. 1 Y HEPaBEHCTB; CUCTEMBbI NTOKA3aTEILHBIX MaTeMaTHYEeCKHX 3HAHWH JUIsl pEIICHUs
I[OKaSaTeJ'II)CTBO HEPABEHCTB C ITIOMOIIBIO 1 ypaBHeHI/Iﬁ 1 HEPABCHCTB, CUCTEMBbI 3a71a4 B obmactu COXpPaHHOCTH
onpeenennst. CHHTETHUECK It Jorapu(pMUIECKUX YpaBHEHHN U OKpYKalOIIeH Ccpebl, ITIaHUPOBAHHS
METOJI. HEPaBEHCTB; CMELIaHHBIE CUCTEMBI U MOCTYIKOB U OLIEHKH WX BO3MOXHBIX
TloKa3aTeNbCTBO HEPABEHCTE METOAOM OT 1 COBOKYITHOCTH YpaBHEHUH OT OJIHOW M IBYX | TOCIIEICTBHIA JJIsi OKPYIKAIOLICH CpeJIbl;
TPOTHBHOTO. nepeMeHHbIX. CMeIIaHHbIe CHCTEMBI 1 0CO3HAaHKEM III00AIBHOTO xapaxTepa
TI0Ka3aTebCTBO HEPABEHCTE METONOM 1 COBOKYITHOCTH HEPaBEHCTB OT OJHOH U HKOJIOTHYECKHX MPOOJIEM U IMyTeH HX
MaTeMaTUYECKON MHIYKIIUU. ABYX TMEPCMCHHBIX. PCILICHHA .
DYHKIMOHATHHO-TPadHUeCKII METON 1 Pemrate TekcToBBIC 331aUK HA MPOLCHTBI,
JIOKA3aTeIbCTBA HEPABEHCTB. TPOTIOPIUH, € TIOMOTILIO YPABHCHITH.
HepaBeHcTBO 0 cpenHeM apuPMETHUECKOM H 1

CpCAHECM I'COMCTPUUCCKOM




JABYX YHCCIIL.

PelnreHne HepaBEHCTB METOJJOM MHTEPBAJIOB. 2

N300pakeHne Ha KOOPIUHATHOM TIOCKOCTH 1

MHO’KECTBa PELIEHUI ypaBHe-

HU 1 HEPABEHCTB C JBYMs IEPEMEHHBIMU U

UX CUCTEM.

PaBHOCHUIIBHOCTH CUCTEM YpaBHEHUH. 1

Pewenne cucreM ypaBHEHUN METOIOM 1

MIOJACTAHOBKHU.

Pewenne cucreM ypaBHEHUN METOAOM 1

anreOpanvecKoro CIOKEHHUS.

3auét Ne 4. 1

Pemenne cucreM ypaBHEHUH METOAOM

BBE/ICHUS] HOBBIX [TIEPEMEHHBIX.

Pewrenue cucreM ypaBHeHUM 1

(GYHKIMOHATBHO-TPAQHIECKIM METOJIOM

Peurenue cucreM HepaBEHCTB € OAHOU 2

MepEMEHHOMN

YpaBHEeHMs U HEPABEHCTBA C NAPAMETPOM.

Konmponvnaa paboma no meme 2

«Ypaeuenun u nepagencmea. Cucmemoi
YPAGHEHUIL U HEPABEHCHIE).

IoBTOpEHnue. 16

Pemenne KMMMog EI'D 10

3auét Ne 5. 2

Pemenue 3anay EI'D 4

Bcero 136

Tena Bpamenus 16

Hununanap. CeveHus NWIMHAPA MIIOCKOCTSAMHU. 3 OOBSICHATB, YTO TAKOE: TpynoBoe BocruTanmue:
[Tnomanb MOBEPXHOCTH IWINHJP U €T0 3JIEMEHTHI, YCTaHOBKA Ha aKTUBHOE y4aCcTHE B
nuIMHApa. BnucanHas v onyMcanHas npusMa. LWIHHIPUYECKas IOBEPXHOCTh, OCEBOE PELICHNH NPAKTUYECKUX 3a7a4
KOHyC. CequHﬂ HUAJTUHPA ITOCKOCTSMHU. 2 CCUCHUC LIUIIMHAPA, MAaTCMaTHUYCCKON HAIIPABJICHHOCTH,
BHHC&HHaﬂ U OTIMCAHHA npu3sMa, BliIMCaHHas B UWIWHIAP, U OCO3HAaHHUE BA)KHOCTHU MAaTEMATHUYECKOI'O
nupaMuza. OIMMCAaHHas OKOJIO HUJIMHAPA, O6p330BaHI/I$I Ha HpO”EFDKCHI/II/I Bcen
HHOH_[aI[L TIOBEPXHOCTH KOHYCA. V ceuéHHbIH 2 KacaTeJibHad INIOCKOCTb K MUJIMHAPY, JKU3HU U1 YCIICIITHOU

KOHYC.

€0

Cdepa u map. KacarenpHast miockocTb K

KOHYC U €r0 3JIEMEHTBI, ITPSIMOU KOHYC,
KOHHMYECKAsI IOBEPX- HOCTh, YCEUEHHBIN
KOHYC;

po(heCCHOHAIBHOM IEATSIIbHOCTH U
pa3BUTHEM HEOOXOIMMBIX YMEHHI;
OCO3HAHHBIM BBIOOPOM M MOCTPOCHUEM




cdepe. Banmnoe pacnonoxenne chepsl U
IUIOCKOCTH.

nmupamMuia, BiMCaHHasA B KOHYC, OITMCaHHaA
OKOJIO KOHYCa,
KacaTejibHad IJIOCKOCTh K KOHYCY,

WHAWBHTyaIbHOU TPAEKTOPUHU
00pa30BaHMsI U KU3HCHHBIX TUTAHOB C
y4ETOM JIMYHBIX UHTEPECOB U

Ccdepa Briucannast 1 onrcaHHast. 2 .
map u chepa, KacaTeIbHAs IIOCKOCTH; 00IIIeCTBEHHBIX MMOTPeOHOCTEH
Kacarenbnas miockocts Kk mapy. CedeHus L MHOTOIPAHHUK, BIHCAHHBII B 1Iap,
niapa mIocKocTer0. CUMMETPHH 1Iapa. OIIMCAHHBII1 OKONO LIapa;
[Inomans cdeper. Pasuele 3anaun Ha 2 BHYTPEHHSIS ¥ TPaHUYHBIE TOUYKH (PUTYPHI,
MHOTOIPaHHUKH. o0racTh, 3aMKHyTasg 00J7acTh, TETO,
[lepeceuenue nByx ctep. Bnucannoie HOBEPXHOCTb TeJa.
U ONIMCAaHHBIC MHOI'OI'PaHHUKH. 1 (DOpMYJ'II/IpOBaTL " JOKa3bIBAaTh TCOPEMBI O:
[TonsiTHE TENa U €r0 MOBEPXHOCTH B CCICHNH HIapa IITOCKOCTBIO;
reoMETpUH IUIOCKOCTH CUMMETPUHU U LIEHTPE
CHMMETpPHU 111apa;
KacaTeJIbHOH IUIOCKOCTH K IIapy;
0 JINHHU TIepecedeHust aByX chep.
Koumponvnasa paboma no meme: «Tena 1 p yX chep
Uzobpaxarb, 0003HaUaTh U paclo3HaBaTh
épamenus) Ha YepTexax M3y4eHHBIE Tela BpaleHus,
WILTIOCTPUPOBATh UX CBOMCTBA, CTPOHUTH UX
CCUYCHHUSL.
Pewats 3amauu.
OOBSICHATH, YTO TaKoe: ['paxxaHcKoe M TyXOBHO-HPaBCTBEHHOE
O0beMbl MHOTOTPAHHUKOB
MPOCTOE TEJIO; BOCIIHTaHHUE:
[Tonsitue o6bema. OOBEM MIPSIMOYTOJIBHOTO )
00BEM MPOCTOro TeNa; TOTOBHOCTH K BBITTOJTHEHHIO
apaJIICCTINIICA. paBHOBEJMKHUE TeJa. 3HATH: 00513aHHOCTEH IpakIaHNHA U
O6beM HaKIIOHHOTO [apalIC/ICIHIICA. 3 CBOMCTBA 0OBEMOB MPOCTHIX TEJ; peai3aliys ero npas, MPEACTABICHUE O
OObeM NpU3MBL KaK OTHOCSTCS 00BEMBI IBYX IO T0OOHBIX MAaTeMaTUYECKUX OCHOBAX
Pasnosenkue Tena. O0beM MUPaMUIBI. Tel1. BeiBonuTh hopmysiel: o0bema (YHKIMOHUPOBAHUS Pa3THIHBIX
O0beM yceueHHON TupaMuIbl. 2 IPSMOYTOJIFHOTO MapaJulesienne 1a; CTPYKTYD, SIBJICHUH, IIPOLIETYD
O0BemBbI TOJJOOHBIX TEIT. 1 00beMa HaKJIOHHOTO TapajlIeseuIe/a; rpaXkIaHCKOTo 001IecTBa (BBIOOPHI,
O6’beMa IIPU3MBI; OIIPOCHI U IT , TOTOBHOCTbH K
Konumponvnas paboma no meme: «Oovemut p P . P p);
1 o0bemMa TpeyroJIbHON MHPaMHIBI, TF0O0H 00CYKICHHIO ATUYECKHX Mpo0IIeMm,
MHOCOPAHHUKOEY MPOU3BOJILHOM THPAMUJIBL. CBSI3aHHBIX C ITPAKTHYECCKUM
Pemars 3aa4ur, UCIIOJIb3Yys IMIPUMCHCHUEM JIOCTI/I)KCHI/Iﬁ HayKH,
NpUOOpETEHHBIC 3HAHHUSL. OCO3HaHHE BaXXHOCTH
MOPaJIBbHO-3THYECKUX TPUHIIUIIOB B
JIESITENIbHOCTH YYEHOTO
O0beMbl M IOBEPXHOCTH TeJI BpALLlEHU S 9 OOBSICHSTH, YTO TAKOE IIAPOBOI cerMeHT U | [TaTpHOTHYECKOE BOCIIUTAHUE:
OGbeM LumHApa. O6beM KoHyca. O6beM 2 IaPOBOM CEKTOP. 3HATH: NPOSBJICHHE UHTEpECca K MPOLLIOMY H
YCEUeHHOTO KOHYCA. CcBOIicTBa O6T>CM(6)B MPOCTBIX TEJI; ; HACTOSIIEMY POCCUHCKOI MaTeMaTHKH,
O6’BeM HIapa. O6’BeM Hlap0BOF0 CerMeHTa 1 l KaK OTHOCATCS OOBEMBI JIBYX IMOJJOOHBIX IOEHHOCTHOC OTHOIICHNE K JOCTHXKCHUAM




CEKTOopa. Tell. BeiBomuTh hopmyIbr: POCCHUIMCKHX MaTEMAaTUKOB U POCCUUCKOMN
ITiromaie 6GOKOBOM MTOBEPXHOCTH [IMITHH/IPA. 4 00beMa LUIMHIPA; MaTeMaTUYCCKON MIKOJIBI, K
HJ'IOH.[&,I[B OOKOBOU o0Bema KOHYCa, WCTIOJIb30BAHUIO ITUX TOCTUKEHUN B
HOBerHOCTI/I KOHyca‘ o0BeMa mapa, nrapoBoro CErMEHTa 1 ApYrux HayKax U NpHUKIaaIHBIX chean
Tlnowans chepsl. 1 IapoBOTO CEKTOpa; §
Iomaaei O0KOBBIX MMOBEPXHOCTEH
OWIAHIPA U KOHYCA;
Koumponvnan paboma no meme: 1 miomany cdepsl. Pemmates 3agadn.
«Qo0vemul u naouwyaou nosepxrHocmeil meJi
épauieHus)
MeToa KOOpAMHAT B
MPOCTPAHCTBE.
BekTopsl.
BekTopsbl B mpocTpaHcTBe 6
[TonsiTue BeKTOpa B MPOCTPAHCTBE. 1 OOBACHATH, UTO TaKOE: I'paxkmanckoe v AyXOBHO-HPABCTBEHHOE
CrnoxeHue ¥ BBIYUTaHUE BEKTOPOB. YPOII MEXKIY HPAMBIMH, YTOJI MEFKILY BOCTIMTAHUC:
2 CKpCIIMBAOIIUMUCH NPAMBIMUA TOTOBHOCTH K BbIITIOJTHCHUIO
YMHOKEHUE BEKTOpa Ha YHCIIO. . .
K Wi YTOJI MEXIY IPSMOU U TUIOCKOCTBIO, YTOII 00s13aHHOCTEH TpaXkTaHWHA U
OMILIaHApHBIE BEKTOPHI. [IpaBuio 2 MEXK]y TTOCKOCTSIMHU; peanu3anuu ero npas, OpeaCTaBICHUE O
napajuiesenunesa. Pasnoxenne Bek- BEKTOp, KOOPJAUHATHI BEKTOPA; MaTeMaTHYeCKUX OCHOBaX
- TOpa IO TPEM HEKOMIIJIAaHAPHBIM BEKTOpaM CyMMa U pa3HOCThb BEKTOPOB, (YHKIMOHUPOBAHUS PA3THIHBIX
2 1 MIPOM3BEIEHUE BEKTOPA Ha YUCIIO, CTPYKTYP, SIBIIEHUH, IPOLIEAYP
E MeTOI[ KOOPAMHAT B IPOCTPaHCTBE. 15 CKaJIIpHOC MMPONU3BEACHNUE BEKTOPOB, rpaX1aHCKOT'O obmrecTBa (BbIGOpI)I,
= JIBH:KEeHHSI KOJUTMHEAapHBIE BEKTOPHI, KOMIUIAaHAPHBIE OTIPOCHI | TP ); TOTOBHOCTb K
’::; KoopAMHATHI TOYKH M KOOPIHHATDI 6 BEKTOPBI; 00CYXIEHUIO 3THIECKIX TpodIeMm,
& BeKTOpa ypaBHEHUE IUIOCKOCTH. 3HATH: CBSI3aHHBIX C MPAKTUYECKUM
c:) TIpsAMOYrobHas CHCTEMa KOOPIAMHAT B 1 (hopMyITy BEIYMCIICHUSI PACCTOSIHUSI MEXKy | TPUMEHEHHEM JIOCTH)KEHUH HAYKH,
s IPOCTPAHCTBE TOYKAMHU 4epe3 KOOPAUHATHI ITHX TOYEK; OCO3HaHUE BaXKHOCTH
b
5 KoOpANHATE! BEKTOPA 1 (hopMyITy HaXOXKICHUS KOOPIUHAT MOPaThHO-3TUIECKHUX PUHITUIIOB B
S - WHBI 0Tpe3ka. DopMyIUpoOBaTh U SITETbHOCTH YYEHOT
g. CBs13b MEX1y KOOpJMHATAMU BEKTOPOB U 1 cepea OTpeska. SOOpMyTHpOBa fl[,e CIILHOCTH YHCHOTO
Ka3bIBAThb T M IIL u B BOCIIMTAHHC:
= KOODJIMHATAMH TOUEK. ZI0Ka3BIBATH TEOPEMY O TUIOIILA] PyZIOBOE BOCTIUTAaHHUE
OPTOTOHAJILHOU MPOEKIUU YCTAaHOBKA Ha aKTMBHOE y4acTHE B
= Koopannatsl cepeiuHbl OTpE3Ka. 1
< MHOTOyrojibHuka. [loHumars, 4yTo B pelIeHUH NPAaKTUYECKUX 3a]a4
= Beruucnenue q1ivMHBI BEKTOpPA . o .
= > MIPOCTPAHCTBE JIF000H BEKTOp pa3iaraercd | MaTeMaTHYeCKOW HAlpaBICHHOCTH,
= [Ipocreiimme 3aa4u B KOOpIUHATAX. 1
= 10 TPEM HEKOMILJIaHAP- HBIM BEKTOPaM, OCO3HAHUE BAXKHOCTU MaTEMAaTUYECKOTO
S PaccTosinue Mexay 1ByMsl TOUKaMHU 9
S v 1 MpUYEM EMHCTBEHHBIM CIIOCOOOM. 00pa3oBaHHs HA MPOTSHKEHUH BCel
= Cp aBHCHHC C(I)ep bL. 9 Pemrate 3amaun Ha BRIYMCIICHUE, YKU3HU JJIs1 YCTICIITHOM
s KaTSPHOE NPOU3BEEHNE BEKTOPOB HaxX0XJIEHUE U JOKa3aTeIbCTRO. npo¢ecCHOHANBEHON IeATENLHOCTH U
g YTOJI ME/Ty BEKTOPAMH. 1 pasBUTHE HEOOXOAUMBIX YMEHUIA;
CkansipHO€ POU3BE/IEHUE BEKTOPOB. 1




Pemienue 3agay Ha BEIUHCIICHUC CKaJIApHOTO
IIPOU3BCACHUSA BCKTOPOB.

OCO3HAHHBIN BBIOODP U IIOCTPOEHHE
WHIWBUAYaJIbHON TPaeKTOPHU

Brruauciedue yIJja MEXAY IPIMBIMU. 1 06pa3OBaHI/Iﬂ ¥ )KU3HEHHBIX IIJIAHOB C

Brruucnienue yria Mexay npsMbIMU U 1 Y4ETOM JIMYHBIX HHTEPECOB U

[LIOCKOCTSIMH. 00IIIeCTBEHHBIX MMOTPEOHOCTEH
DCTETHYECKOE BOCITHTAHUE:
CIIOCOOHOCTB K SMOIMOHAJIbHOMY U
9CTECTUICCKOMY BOCIIPUATHIO
MaTEMATUYCCKUX O6’BGKTOB, 3aaad,
pELIEHN, pacCyKAEHUI; YMEHUE BUIETh
MAaT€EMATHUYCCKNE 3aKOHOMEPHOCTH B
HCKYCCTBE

YpaBHeHUE IIOCKOCTH. Perenue 3aad Ha 1

BBIYMCJICHUEC YI'JIOB.

[ToBTOpPEHME TEOPUH U pEllICHHE 3a/1au 10 TEME 2

«Meto KOOpAUHAT B MPOCTPAHCTBE)

Koumponvnasa paboma no meme: «Meton 1

KOOPJAMHAT B IPOCTPAHCTBEY.

IloBTOpPEHME 14

[Ipu3Haku paBeHCTBA TPEYTOJIBHUKOB. 2

Hcnonb30BaHue CBOMCTB paBHOOEIPEHHOTO 1

TPEYrOJIbHUKA NP PEIICHHUH 33/1a4.

CooTHoIIeHUS B IPSIMOYTOJIEHOM 1

TPEYTOJIbHUKE.

ITpu3Haku no100us TPEYTOJILHUKOB. 1

Metpudeckre COOTHOIIEHUS B OKPY>KHOCTH. 1

[Ipusma. Pemenue 3agau. 1

[Iupamupa. Perenne 3amau. 1

[Tapannenenunen. Pemenue 3amad. 1

Pemtenne 3agay  Ha KOMOMHAIIUIO 2

TCOMETPUUCCKUX TECJI. Pemenne 3aJa4 Ha

MU3MCHCHUEC pa3sMEPOB I'COMETPHUICCKUX TCII.

3auét Ne 6. 2

O6o061matoee 3aHsATHE. 1

Bcero 68

Hroro 204

3a 10-11 kanacc Bcero 408




CoryacoBaHo

[IpoTokon 3acenanus
METOIUYECKOI0 00bEAUHEHHMS
yuuteneid MaremaTuku COLLL Ne35
ot 24.08.2021 roma Ne 1
PykoBoautenrs MO OV
JIaxmmena E.B.

CormnacoBaHo

3amectuTenb Aupekrtopa no YBP
brnoxa A.B.
24 .08.2021 rona



