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[TOACHUTEJIBHA A 3AIINCKA

Marematuka UTpaeT BaXXHYIO poJib B 00IIel cucreme oOpa3oBaHus. Ho marematnka B IIKOJE — HE HayKa M JaK€ HE OCHOBA HAyKH, a YYCOHBIM MpEIMET.
MaremaTHKa B IIKOJIE - MPEIMET HEe €CTECTBEHHO — HAYYHBIH, a TyMaHUTApHBIH.

B yqe6HOM npeaMeTe, B OTIIMYHUEC OT HAYKH, MbI HC O6$I3aHBI BCC€ NOKa3bIBATh. Bbonee TOro, B pAac Ci1y4acB HpaBILOHOIIOGHBIe pPacCyxaACHus UJIM TOJIKOBAHUA,
ONUpAaIIUecss Ha TpapUuecKue MOJENU, Ha WHTYHUIMIO, MMEKT JUIsl IIKOJIBHHUKOB 00Jiee BECOMYIO OOIICKYJIBTYpHYIO IICHHOCTh, 4YeM (OopMabHbIC
JIOKA3aTebCTBA.

Crno>xHble MaTeMaTHYECKHUE MTOHSITHSI BBOJISATCS:

- KOorjga y y4JalmuxcCsa HaKOIUICH IIOCTaTO‘{HLIf/'I OIIBIT JIA aACKBATHOI'O BOCIIPHUATHUSA BBOAUMOI'O IMOHATHA — OIIBIT, COHCﬁCTBﬂOHH/Iﬁ IIOHMMAaHHUIK BCEX CJIOB,
COJIepKAIUXCS B ONpe/iesieHHH (BepOaIbHBIN OIBIT), U OIBIT UCIIOJIb30BAHUS IMOHATHS Ha HATJISAHO-MHTYUTUBHOM U pabo4yeM YPOBHSX (T€HETUYECKUH OIBIT);
- KOrga y ydJamuxcs InmosaBujiachb HOTp€6HOCTB B (I)OpMaJII)HOM OMpCACIICHNUU IMOHATHA.

['yMaHUTApHBIA MOTEHIUAN IIKOJBHOTO Kypca alreOpbl COCTOUT B TOM, YTO BJIAJICHHE MAaTEMATUYCCKHM SI3bIKOM M MAaTEMAaTHYECKUM MOJICIHPOBAHHUEM
MO3BOJIIET YYEHUKY JIy4dllle OPUEHTUPOBATHCS B MPUPOJAE U OOIIECTBE, CIIOCOOCTBYET Pa3BUTHIO PEYM HE B MEHBIIEH CTENEHH, YEM YPOKH PYCCKOIO fA3bIKa U
auTeparypel. MaTeMaTHKa — T'YMaHUTAPHBIA TPEIMET, KOTOPBIH MO3BOJISIET YUYSHHUKY MPABHILHO OPUEHTHPOBATHCS B OKPYKAIOIIEH ACHCTBUTEILHOCTH U «yM B
MOPSAIOK MPUBOIUATY.

N3ydyeHnne mareMaTUKH CIOCOOCTBYET 3CTETUYECKOMY BOCIHTAHUIO YEJIOBEKa, MOHMMAHHUIO KPAacoThl M U3AIIECTBA MaTEeMAaTHUYECKUX PACCYKICHUH,
BOCIIPUATHIO T€OMETpUYEeCKUX (opM, pa3BUBaeT BOOOpakeHHE, NMPOCTPAHCTBEHHbIE MpeicTaBiieHus. Mcropus pa3BUTHUS MAaTEMaTHYECKOrO 3HAHUS JIaeT
BO3MOXXHOCTH TOTOJHHUTD 3aMac MCTOPUKO-HAYYHBIX 3HAHUU ydaluxcs, cOpMHUpPOBATh Y HUX IMPEJICTaBICHHUS O MaTeMaTHKe KaK 4acTH O0IedYeoBEYeCKOn
KYJIbTYPBEI. 3HAKOMCTBO C OCHOBHBLIMH HUCTOPUYCCKMMH BCXaMH BO3HUKHOBCHUS U Pa3BUTUA MaTeMaTHUYECKOM HAayKH, CYZ[I)63MI/I BCIIMKUX OTKpBITPIfI, NMCHaAMU
JI0JIeH, TBOPUBILUX HAYKY, JTOJHKHO BOMTH B MHTEIUIEKTYaIbHBIN 0arak KaKJoro KyJIbTYpHOTO YelIOBEKa.

N3yuenne MmareMaTUKu Ha CTYIIEHH OCHOBHOTO O0IIIero 0Opa30oBaHusl HAIMpPaBJICHO HA JOCTIXKEHHE CICAYIOMMX 1eJieil oOyueHus anredpe B MIKOJE:

- OBJIAJICHUE CUCTEMOW MAaTeMaTUYeCKUX 3HAHUN M YMEHUU, HEOOXOAMMBIX JI MPUMEHEHUS B MPAKTUUYECKOU NEATEIbHOCTH, U3YUYEHUS! CMEKHBIX JHCIUIUINH,
MPOJIOJDKEHUS] 00pa30BaHus;

- pa3BUTHE HHTEIUIEKTYalbHBIX CIHOCOOHOCTEH, (OpMUpOBAHHE KAueCTB JTUYHOCTH, HEOOXOAMMBIX YEJIOBEKY HJS TMOJHOIEHHOW >XM3HU B COBPEMEHHOM
06IIIeCTBe, CBOMCTBEHHBIX MaTeMaTHYECKOM ACATCIBHOCTH, SACHOCTH W TOYHOCTH MBICIHW, KPUTHUYCCKOTO MBINIJICHUSA, WHTYHLIUH, JJOTUYCCKOI'O MBIIJICHUS,
9JIEMEHTOB ITOPUTMHUYECKON KYIbTYPHI, CIIOCOOHOCTH K MPEOIOTIECHHUIO TPYTHOCTEIH;

- q)OpMI/IpOBaHI/Ie Hpe)ICTaB.]'IeHI/Iﬁ 00 HACAX W MCETOAAaX MAaTEMATUKHW KaK YHUBCPCAJIBHOI'O A3bIKA HAYKW W TCXHHUKH, CPCACTBA MOACIHUPOBAHUIA SIBJIEHUU U
IPOIIECCOB;

- BOCMHTAHHWE KYJIbTYPhl JUYHOCTHU, OTHOIICHHUS K MaTEMaTHKE KaK K YacTH OOIIEUYETOBEUYECKON KYJIBTYPhI, UTPAIOIICH O0COOYI0 poJib B OOIIECTBEHHOM
pa3BUTHUH.

AnreOpa HarereHa Ha (OopMHpOBAaHUE MAaTEeMATHYECKOTO arrapara JiUls PelIeHus 3aJ1ad U3 MaTeMaTHUKH, CMEKHBIX MPEJIMETOB, OKPYKAIOIIEeH PealbHOCTH.
S3bIK anreOphl MOAUEPKUBACT 3HAUCHUE MATEMATUKH KaK sI3bIKA JUIS TOCTPOCHUSI MaTEMaTHUYECKUX MOJIENEH, TPOIECCOB U SBICHUI pealbHOTO MUPA.



OpHOM W3 OCHOBHBIX 3aJad M3y4YeHUs anreOphl SIBISICTCS Pa3BUTHE aITOPUTMHYECKOTO MBIILIICHUS, HEOOXOIUMOT0, B YAaCTHOCTH, JUISI OCBOCHHUS Kypca
nH(OPMaTUKH; OBJIA/ICHUS] HAaBbIKaMU JeNYKTUBHBIX paccyxaeHuil. [Ipeodpa3oBanue cuMBonnueckux ¢GopM BHOCUT CBOU crienu(pUYecCKuil BKIIAJ B pa3BUTHE
BOOOpakeHUs, CIOCOOHOCTEH K MaTEeMaTUYeCKOMY TBOPUECTBY.

Jlpyroii BayKHOU 3a1auel U3ydeHHUs ajreOphl ABISETCS MOTYyYCHUE IIKOJIbHUKAMHA KOHKPETHBIX 3HAHUHM 0 (PYHKITUAX KaK BaKHEHIIEH MaTeMaTHYECK Ol MOJIeTTH
JUTSL OTIICAHMSI U UCCIICJIOBAHHS Pa3HOOOPA3HBIX IMPOIIECCOB (PAaBHOMEPHBIX, PABHOYCKOPEHHBIX, IEPUOAMYSCKUX U Ip.) I GOPMUPOBAHHS Y IIKOJIHHHUKOB
MPEJICTABICHUS O POJIK MATEMATUKH B Pa3BUTHH LUBUIU3ALUU U KYIbTYPHI.

DJEeMEHTHI JIOTHKH, KOMOWMHATOPUKH, CTATUKUA U TEOPUU BEPOSATHOCTEH CTAHOBSTCS 00s3aTEIbHBIM KOMIIOHEHTOM IIKOJILHOTO 00pa3oBaHMs, YCHIIHMBAIOIIUM
€ro NPUKIIaTHOE U MPAKTUYECKOE 3HAaUCHHUE.

[Tpu u3yueHuu 3TOro KOMIOHEHTa 00OTAIIAOTCS MPEACTABICHUSI O COBPEMEHHON KapTHHE MUPa M METOJ/IOB €ro UCCIICIOBAHNS, PA3BUBAIOTCS TP EICTABICHHUS O
YHClIe U POJM BBIYUCICEHUN B YEJIOBEUECKOW IMPAKTUKE, MUCHOJIb3YIOTCS (YHKIHMOHAIbHO-TpapUuecKue MpeACTaBICHUS AJs OMHCAHMUS U aHalu3a PeajbHBIX
3aBUCUMOCTEH.

Baxxnoii 3amauell 5TOro KOMIoHeHTa siBisieTcs: (opMupoBaHue (HYHKIIMOHATBFHOM T'PAMOTHOCTH — YMEHHI BOCHPHUHHMMATh U aHAIM3UPOBATh WHGOPMAIIHUIO,
MPEJICTABICHHYIO B Pa3jIMYHBIX (opMax, MOHUMATh BEPOSITHOCTHBIA XapaKTep MHOTHX PEAbHBIX 3aBHCHMOCTEH, MIPOU3BOAUTH MPOCTEHINNE BEPOSTHOCTHBIC
pacueThl.

OOpa3oBaTeNbHBIE W BOCIUTATEIBHBIC 33J[aud OOydYeHHUsl anreOpe JOJDKHBI PEmaThcsi KOMIDICKCHO C YY4E€TOM BO3PACTHBIX OCOOCHHOCTEH O00Oydaromuxcs,
cnenudukd anreOpsl Kak y4eOHOro MpeaMeTa, OMpeAelsiomero e€ polib U MECTO B OOIIed CHUCTeMe MIKOJBHOTO OOyYeHHs M BOCIHMTAHUA. YUHUTEIIO
MPEIOCTABIISICTCS. MIPABO CAMOCTOSITEILHOTO BHIOOpAa METOJMYECKUX NMyTed M MPUEMOB pEIICHUS ITHX 3ahad. B opraHuszanuy y4eOHO-BOCIIHTATEIHHOTO
mpolecca BaXHYIO POJib UrparoT 3aaadu. OHH SBISAIOTCS U LENbIO, U CPEACTBOM OOYyUEHHS M MAaTEeMAaTHUYECKOTo pa3BUTHs ydamuxcs. [Ipu miaHupoBaHuu
YPOKOB CJIEIYET UMETh B BHJIY, YTO TCOPETHUCCKHI MaTepUa OCO3HACTCS U YCBAMBACTCSI IPEUMYIIIECTBEHHO B MpoIiecce pereHus 3aaad. Opranusys pemeHue
3a/1a4, 11eJ1eco00pa3Ho MIKUPe UCIONB30BaTh AU epeHupoBanHbli moaxo ] Kk yyammmcs. Juddepennumanus tpeboBaHuil K ydyaliuMcsi Ha OCHOBE JOCTH)KEHUS
BCEMU 00sI3aTEIIBHOTO YPOBHS IMOJATOTOBKHU CITIOCOOCTBYET pa3rpy3Ke IMKOJILHUKOB, 00€CIeUHBACT X MOCHIBHON paboTOi 1 (hOPMUPYET Y HUX TOJOKHUTEIHHOES
OTHOIIEHHE K yueOe. BaKHbIM yCIIOBHEM MPAaBUIBLHON OpraHu3aliy yu4eOHO-BOCIUTATEIHHOTO Mpoliecca SBISETCS BHIOOp YUUTENEM pallOHaIbHOW CHCTEMBI
METOJIOB ¥ MTPUEMOB O0y4YeHHMS, COaTaHCHPOBAHHOE COYETAHUE TPATUIIMOHHBIX M HOBBIX METOJOB OOYUYCHHS, ONTUMU3HPOBAHHOE TPUMEHEHHUE 00'h ICHUTEIIHHO-
WUTIOCTPUPOBAHHBIX M IBPUCTUUYECKUX METOJIOB, HCIOIH30BAHHE TEXHUUYECKUX CPEACTB. YUEOHBIH MpoIecC He0OOXOAMMO OPUEHTHPOBATh HAa PAIlMOHATIBHOE
COUYETAHWE YCTHBIX M IMHCbMEHHBIX BUJOB PaOOTHI, KaK MPU U3YUYCHUU TCOPHH, TaK U NPH PEIICHUH 3ajad. BHUMaHWe yIuTels JOHKHO OBITh HAIIPABJICHO HA
pa3BUTHE peuH ydaluxcs, GopMHpoBaHHE y HUX HABBIKOB YMCTBEHHOTO TpyJla — IUIAHUPOBAHHUE CBOEH pabOThI, MOUCK PAIlMOHATBHBIX MyTel €€ BHIMOTHEHMUS,
KPUTHYECKYIO OIICHKY PE3YJIbTATOB.

CornacHo ¢enepanbHOMy 6a3UCHOMY Yy4eOHOMY IUIAaHY AJs 00pa3oBaTeNbHBIX yupexkaeHuil Poccuiickoii denepannu Ha U3y4eHUE MaTEeMAaTUKH OTBOJUTCS 5
JacoB B Hejelo ,175 yacos B ro.

MecTto npeamera B 0a3UCHOM y4eOHOM IUIaHe
Marepuansl s pabodeil IporpaMMbl COCTaBJIEHBI HA OCHOBE:!

e (eaeparbHOr0 KOMIIOHEHTA TOCYAAPCTBEHHOTO CTaHaapTa o01ero oopa3oBaHus,
¢ [IPUMEPHOI MPOrpamMMbl IO MaTEMATHKE OCHOBHOTO 00IIero oOpa3oBaHus,

e (enepanbHOro NMepevHs y4eOHUKOB, pEKOMEHJ0BaHHBIX MuHHCTEpCTBOM 00pa3zoBanus Poccuiickoit denepanun K UCIOIb30BaHUIO B 00pa30BaTEIbHOM
nporecce B 00111e00pa30BaTENbHBIX YUPEXKICHUSX,



e C yuyeToM TpeOOBaHUI K OCHAIEHHIO 00pa30BaTEILHOTO MPOIEcca B COOTBETCTBUHU C COJIEPYKAHHEM HAIOJHEHMS Y4eOHBIX MPEAMETOB KOMIIOHEHTA
rOCYJapCTBEHHOTO CTaHAapTa 00IIero oopazoBaHus,
® TEMaTHUYECKOIo IUIAHUPOBAHMS Y4eOHOT0 MaTepHala,
e (0a3MCHOro y4eOHOTO IJIaHa.
3namo u ymemsp

DyHKUMs.
W3ydenune nporpaMMHOTO MaTepuaia JaeT BO3SMOXKHOCTh YUaIlIUMCS:
- OTKa3aTbcs 0T (POPMYITMPOBKH ONpeAeaeHNs (yHKIMU IPU IEPBOM HOSBICHUM 3TOTO MOHATHUS U OTPAaHUUYUTHCS ONUCAHUEM, HE TPEOYIOIIMM 3ay4 MUBaHHUS;
- TIOHATH, YTO (PYHKLHUS — MaTeMaTHUECKasi MO/IEIb, MTO3BOJISIONIAs OMUCHIBATh M M3Yy4aTh pa3HOOOpa3Hble 3aBUCHMOCTH MEXIY PEaIbHBIMUA BEIWYHMHAMH, YTO
KOHKpETHbIe TUIbl (pyHKIMHA (mpsMas ¥ oOpaTHas NPONOPLUOHAIBHOCTH, JIMHEWHas, KyCOUHO-3aJlaHHas, KBaJpaTH4Has (YHKLUHU) OMMUCHIBAIOT OOJbIIOE
pa3HooOpa3ue peabHbIX 3aBUCUMOCTENH;
- OBJAJeTh CUCTEMOW (YHKUMOHAIBbHBIX MOHATUH ((yHKUMA, 3HaYeHHE (QYHKIUM, Trpaduk, aprymMeHT, o0JacTh ONpeAeseHHs M MHOXECTBO 3HAUYEHU,
BO3pacTaHue, yObIBaHHE, MOHOTOHHOCTB) | MOJIb30BaThCS UMH B XOJI€ UCCIICAOBAHUS (DYHKITHIA;
- OBJIQJIETh PA3IMYHBIMU criocob0aMu 3ajaHus GyHKUMH (Tabnuuamu, rpapukamu, GopMmysiaaMH, CIOBECHBIMU XapaKTEpUCTUKAMMU), HAyYUThCs BbIpakaTh B
(GyHKIMOHATBHON (POpME 3aBUCIMOCTH MEX/y BETHUYNHAMU;
- IEepexXOoAUTh OT OJHOrO f3bIKa ONMCaHUS (DYHKIMH K Apyromy, MOHUMATh, KaK HMHTEPIPETUPYIOTCS I'paMuecKd OCHOBHBIE CBOWCTBa (DYHKLHUH, yMEThb
WITIOCTPUPOBATH 3TH CBOWCTBA CXEMATUYECKHU C TIOMOIIBIO IPauKOB;
- OBJIQJIETh CBOMCTBAMM JIEMEHTAPHBIX (QYHKIMH (IpsiMast 1 oOpaTHas IPONOPLUUOHAIIBHOCTH, JIMHEHHAs, KyCOYHO-3aJaHHasA, KBaApaTUyHas PyHKIUH, QyHKLIUN

y=x3 , Y =Jx ) U yM€Th CTPOUTH MX TpadUKH, UCCIENOBATh PACIONOKEHHE IpaMKOB B KOOPAMHATHOM IUIOCKOCTH B 3aBUCUMOCTH OT 3HAYEHHUH IapaMeTpoB,
BXOJISIIINX B opmyiy;
- OBJIQJIETh POCTEHIIMMU MPUEMaMHU TIpeoOpa3oBaHUs rpaMKOB U IPUMEHSTh UX Ul OCTPOECHHUS TPaHKOB;
- IPHOOPECTH OMBIT B MPUMEHEHUH U3yUEHHOI0 anmnapara GyHKIUN K PeIIeHUIO HECI0KHBIX TPAKTUUECKUX 3aay.
YpoBeHb 00s13aTe/IbHOI MOATOTOBKH ONPeae/sieTCs CJIeyIOIMMH TPeOOBAHUAMM:
- MpaBWJIbHO YHNOTPEOJSATh CHUMBOJUKY M (DYHKLIHOHAIbHYIO TEPMHUHOJOTHIO (3HaueHHE (YHKIUH, rpaduk (QyHKIMHM, apryMEHT, O0O0JacTh OMNpENETeHUs U
MHOX€ECTBO 3HaUCHM, BO3pacTaHue, yOblBaHHEe, MOHOTOHHOCTB). [IoHHMaTh €€ Mpu YTeHUH TEKCTa, B peur yUuTens, B GOpMYIMPOBKE 3a/1a4;
- IOHUMATh CO/IEPKATEIbHBIA CMBICT BAXKHEUIITNX CBOMCTB (QYHKIMM U yMETh 10 rpaduKy GyHKINN OTBEUaTh Ha BOIIPOCHI, Kacarolrecs e€ CBOMCTB;
- YMETh HaXOJUTh 3HaYeHUE (PYHKLMH, 3aJaHHBIX Pa3HBIMU CIIOCOOAMH U peIIaTh OOpaTHYIO 337auy;
- YMETb CTPOUTH IpaduKku PyHKINN — IPIMOI 1 0OpaTHON MPONOPLUOHATIBHOCTEN, INHEHHOM, KYCOUHO-3a/1aHHOM, KBaApaTUYHON (PYHKIINH;
- YMETh BBIOJIHATH MPOCTEHIINe preMbl IpeoOpa3oBaHus rpaduKkoB GyHKINH.
YpaBHeHusl.
N3y4yeHnne nporpaMMHOI0 MaTepuaia JaeT BO3MOXHOCTb yJaIllUMCS:
- IOJIYYUTh MPEJICTaBICHUs 00 YpaBHEHUIX KaK MaTeMaTHUYECKOM amiapaTe petieHus pa3HooOpa3HbIX 3ajad U3 MaTEMaTHKU U CMEXHBIX o0JiacTell 3HaHMIA;
- OBJA/IETh TAKUMHU MOHATUAMH, KaK «ypaBHEHHE», «HEPaBEHCTBO». I[OHMMaTh CMBICT TEPMUHOB «CHCTEMA YPAaBHEHUI» U «CHCTEMA HEPABEHCTB)» U YCBOUTH
MOHSTHE «PAaBHOCHIIBHOCTbH YPABHEHMI»;
- OCBOMTH OCHOBHBIE IIPUEMBI PEIICHUS] PAllMOHATIBHBIX YPAaBHEHU, HEPaBEHCTB, cucTeM. [101ydnTh HadaubHbIe IPEACTABIEHUS O 3a/1a4€ PEIICHNs YPaBHEHHUS C
apaMeTpoM U HaAyYHUThCS pellaTh 3T YPaBHEHHUSI, CBOASILIUECS K IMHEHHBIM U KBaJAPAaTHBIM;



- Ha IpUMepe KBAaJAPATHBIX YPABHEHUHM O3HAKOMUTBHCSA C MCTOPUEH CO3JaHUS MAaTEMaTHMUECKHUX METOJOB PELICHHUS NMPAKTHUUECKUX 3a]ad, C MPEICTAaBICHUEM O
(dopMyIe Kak alropuT™Me BbIYUCICHHUS], C UI€EH CUMMETPUH B alireope;

- UCTIOJIH30BATH JJIsl ONMCAHUS MATEMaTHYECKUX CUTYyallui Tpa@uuecKuil 1 aHATUTUYECKHUH S3bIKH;

- pelaTh TEKCTOBBIE 3aJa4d METOIOM YPABHEHHM.

YpoBeHb 00s13aTe/1bHOI OATOTOBKH ONpe/e/isieTcs clelyIImuMi TpeOoOBaHuIMM:

- IOHUMAaTb, YTO YPAaBHEHUS LIMPOKO IPUMEHSIOTCS JJIs ONMCaHMsI HA MAaTEMAaTHYECKOM SI3bIKE Pa3HOOOPA3HBIX PEaIbHBIX CUTYalUi;

- MPaBUJIBHO YHNOTPEOATh TEPMHUHBI «ypaBHEHHUE», «HEPABEHCTBO», «KOPEHb YPABHEHMS», «CUCTEMay», «PEIIEHUE CUCTEMBD», IOHUMATh UX B TEKCTE, B peUu
yuutens. [lonuMats GOpMyIHpOBKY 3a1aHUs: «PELIUTh YpaBHEHHUE, HEPABEHCTBO, CUCTEMY»;

- YMETh pellaTh JUHEWHbIE, KBAJAPaTHbIE YPABHEHUSI U palliOHAJIbHBIE YPABHEHMSI, CBOJSIINECA K HUM, CUCTEMbI YPaBHEHUI C ABYMs IEPEMEHHBIMU (JIMHEHHBIE
U CUCTEMBI, B KOTOPBIX OJTHO YpPaBHEHHUE BTOPOM CTENEHH);

- YMETh PEIIaTh JUHECWHBIC HEPABEHCTBA C OJTHOW MEPEMEHHON U UX CUCTEMBI;

- IOHUMATh rpahUUEeCKy0 HHTEPIPETALUIO PELICHUS] YPAaBHEHUI U CUCTEM YpaBHEHUH, HEPABEHCTB;

- YMETb pellaTh TEKCTOBBIE 33JJa4l C IOMOIIIbIO COCTABJICHUS YPaBHEHUIA.

Beipaxenusi u ux npeodpa3oBaHus.

N3yuenue nporpaMMHOI0 MaTepuaia JaeT BO3MOXHOCTb yYaIllUMCS:

- OBJIAJIETh TOHATUAMHU «BBIPAKEHHUE», «TOXKIECTBO», «TOXKIAECTBEHHOE IPEeoOpa3oBaHUE», a TAaKXKe CBSI3aHHBIMM C HMMHU MNOHATUAMU. [loHMMaTh, 4TO
COCTaBJICHUE U MTPE0OPa30BAHNUE BBIPAKEHUI MPOUCXOIUT MO YETKO ONPEEIEHHBIM ITpaBUIIaM;

- OBJIQJIETh PAa3BUTOM TEXHUKOH TOKIECTBEHHBIX ITPE0OpPa30BaHU PAlIMOHAIBHBIX BBIPAYKEHUMH, BBIIIOIHATh OCHOBHBIE IEHCTBHSI HAJl CTEIIEHSMH, MHOTOWJIEHAMHU
U anredpandecKuMu ApoOsSMHU U IPUMEHSTh UX MPH MpeoOpa3oBaHuu BeIpaxeHHid. OBIaieTh MPHEMaMH Pa3JIoKEHUs] MHOTOWICHOB HA MHOKUTEIH U OCBOHUTH
HEKOTOpBIE CIeLHalbHbIe IPUEMBbI IPe0OPa30BaHUS BBIPAKECHUHN;

- HayYUThCS BBIMOIHATH IPEOOPA30BaHMsI YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, COiepKallluX KBaJApaTHbIE KOPHH;

- COCTaBIIATh areOpanyeckre BhIpakeHUs U (HOpMYJIbl, OCYILIECTBIATh B (POPMYJIax YHMCIOBbIE MOJCTAaHOBKU M MpPeoOpa3oBbIBaTh (OPMYIIbI, BbIpaXkas OJHHU
BXOJISILIIME B HUX OYKBBI Uepe3 ApYyTHe;

- OBJIAZICTh MOHATHUEM «IIOCJIEJOBATEIBHOCTE» M CHOCOOAMH 3a/aHUs MOCIIEIO0BAaTEIbHOCTEH, OBAZEeTh MOHATUSAMH apUPMETUYECKOH U TeoMeTpUUYeCKOn
IPOrpeccuil U UX CBOMCTBAMH, pellaTh 3a/1a4i ¢ IPUMEHEHHEM (POpMyIT N-TO YjieHa U CyMMBbI N MEPBBINA YIECHOB.

YpoBeHb 00s13aTe/IbHOI MOATOTOBKH ONPee/sieTcsl CJIeyI0IMMH TPeOOBAHUAMM:

- YMETh NPaBUIBHO YHNOTPEOJATh OYKBEHHYIO CHUMBOJIMKY, ITOHHUMAaTh CMBICI TEPMHHOB «BBIPAKEHUEY, «TOXKIECTBOY», «TOKIECTBEHHOE MpeoOpa3zoBaHHE»,
(GOpMyYIHPOBKY 331aHUI: «YIIPOCTUTH BBIPAKEHUEY, «PA3TOKUTH HA MHOKHUTEIINY;

- YMETh COCTaBJIATh HECIIOKHbIE OYKBEHHbIE BBIPAXKEHHUS U (DOPMYJbI, OCYLIECTBIIATH B BBIPAKEHUSAX M (OPMyJiax YHCIOBBIE MOACTAHOBKU M BBINOJIHATH
COOTBETCTBYIOILINE BbIUNCIICHMUS;

- YMETb BBIMIOJIHATH OCHOBHBIE JEHCTBUS CO CTENEHSIMH C HATypaJIbHbIM U LIEJIbIM MTOKA3aTeIsIMH, MHOTOUJIEHAMH, alre0panyecKuMu Apo0sMu;

- YMETh BBINOJIHATH Pa3I0KeHUE MHOTOWIEHOB Ha MHOXKHMTEIH BEIHECEHHEM OOIIEro MHOXKUTEINS 32 CKOOKH, MPUMEHEHHEM (OPMYIT COKPAIIEHHOTO YMHOKEHUS;
- YMETh IPUMEHSATH CBOWCTBA apU(PMETUUECKUX KBAAPATHBIX KOPHEH /Il BEIYMCICHUN U HECIOKHBIX MTPe00pa30BaHUH.

Feomempu}l — OJIWH W3 BaXHEHIINX KOMIIOHEHTOB MAaT€MaTHYECKOIO O6paSOBaHI/ISI, HCO6XOI[PIMLII>'I JJI HpI/I06peTCHI/Iﬂ KOHKPCTHBIX 3HAaHUH O
MMPOCTPAHCTBEC U IMPAKTUYCCKU 3HAYHUMBIX YMCHHﬁ, (bOpMI/IpOBaHI/ISI sI3bIKA OIHUCAHHMS OOBEKTOB OKpYKarmIero Mupa, Ijd pasBUTHA NPOCTPAHCTBCHHOIO
B006pa)KeHI/I$I U HWHTYWUIUU, MaTeMaTHISCKOU KYJbTYpPBI, I 3CTCTUYCCKOTO BOCIHUTAHUA YdallHuXCs. I/IsyquHe reoMeTprun BHOCUT BKJIaJd B Pa3BHUTHC
JJOTHYCCKOI'O MBIIIIJICHHA, B (I)OpMI/IpOBaHI/Ie IOHATHA JOKA3aTCIIbCTBA.



Takum o0Opa3oM, B XOJ€ OCBOCHHS COJEpKAaHUS Kypca Yydalluecs MOJy4aloT BO3MOXKHOCTh Pa3BUTh MPOCTPAHCTBEHHBIC IPEJCTABICHUS U
M300pa3uTeIbHble YMEHUS, OCBOUTH OCHOBHBIE (DAKTHI M METObI IUTAHUMETPHUH, TO3HAKOMUTHCS C MPOCTEHIIMMHU (PUTypamMH ¥ UX CBOMCTBAMHU.

Ha ocHoBanuu TpeboBanuii ['ocynapcTBeHHOr0 00pa30BaTEILHOTO CTAaHIApTa B COJEPKAHUM MPEATOJIAracTCsl peajn30BaTh aKTyalIbHbIC B HACTOSIIEE
BpEeMsI KOMIIETEHTHOCTHBIH, TMYHOCTHO OPHEHTUPOBAHHBIH, JICATEIIBHOCTHBIN MOIXObI, KOTOPBIE OMPEICIISIOT 321241 00y YeHH .

> HpO,I[OJ'I}KI/ITB OBJIaICHHUEC CHCTEMOH TCOMETPHUICCKHUX 3HAHUH U YMeHHﬁ, HCO6XO,Z[I/IMI)IX IJIs1 IpUMCHCHUSA B HpaKTH‘IeCKOﬁ ACATCIIBHOCTH, U3YUYCHUSA
CMCIKHBIX JUCHUIIIINH, TPOAOJKCHUA O6pa30BaHI/ISI.

» TIpoIoIKUTh MHTEIUICKTYAIbHOE pa3BUTHE, (DOPMUPOBAHHE KAYECTB JIMYHOCTH, HEOOXOIUMBIX YEJIOBEKY JUIS TOJTHOIICHHOW KM3HU B COBPEMEHHOM
00IIeCTBE; SICHOCTH U TOYHOCTH MBICIH, KPUTUIHOCTU MBIIIUICHUS], UHTYUIIUH, JIOTUYECKOTO MBIIIJICHHS, YJIEMEHTOB alTOPUTMHUYECKON KYIbTYPHI,
MIPOCTPAHCTBEHHBIX MPEJICTABICHUN, CHOCOOHOCTH K IPEOI0JICHUIO TPYTHOCTEH;

> CDOpMI/IpOBaHI/Ie HpCI[CTaBJICHI/Iﬁ 00 HOCAX U MCTOAAaX MATCMATHKHU KaK YHUBCPCAJIBHOI'O A3bIKa HAYKW WM TCXHHUKH, CPCACTBA MOJACIIMPOBAHUSA SIBICHUN U
IIponueccCCoOB;

» BocnuTtaHue KyJIbTypbl JIMYHOCTH, OTHOIICHHE K T€OMETPHHM KaK K 4YacTH OOIIEYEIOBEYCCKON KYJIbTYphl, TOHUMAHUE 3HAYMMOCTH T€OMETPHUHU IS
HAY4HO-TEXHHYECKOTO Mporpecca.

B xozxe npenonaBanus reoMmeTpun B 9 kiacce, paboThl HaJ (OPMUPOBAHUEM y yUAIIUXCS MIEPEUUCIICHHBIX B IpOrpaMMe 3HaHUW U YMEHHH ciieyeT obpaiarhb
BHHUMaHHUE Ha TO, YTOOBI OHHU OBJIA/ICBAJIM YMEHUSIMH 00Ieyd4eOHOT0 XapaKkTepa, pa3Ho00pa3sHbIMU CIIOCO0AMHU JESATSIILHOCTH, TPHOOPETAIH OTIBIT:

> ITaHUPOBAHUS U OCYIICCTBJIICHUA aHFOpHTMH‘ICCKOﬁ ACATCIIbHOCTH, BBIITOJIHCHUA 3aIaHHBIX 1 KOHCTPYUPOBAHHA HOBBIX AJITOPUTMOB;
> OBJIaACBAJIN IIpUCMaMHU aHAJINTUKO-CUHTCTHYECKON JACATCIIbHOCTH IIPU A0KA3aTCIbCTBC TCOPHUU U PCIICHUHA 3a1a4;

» IeJICHANPaBICHHO OOpamach K MpHMepaM M3 MPAKTHKH, YTO PAa3BUBACT YMEHHS YyYalluXCs BBIWICHATH TeoMeTpudeckue (axTvl, GOpMbI U
OTHOILIECHMS B MpeIMeTax M SBJICHUAX ACUCTBUTEIBLHOCTH, UCIIOJIB30BAIN SI3bIK T€OMETPUH JJIsi UX OMMCAHUs, TPUOOPETAIHN OMBIT UCCIEI0BATEIbCKON
NeSITeIbHOCTH, Pa3BUTHUS UJIEH, IPOBEACHUSI SKCIIEPUMEHTOB, 0000IIEHHS, TOCTAHOBKHU U (POPMYIMPOBAHUS HOBBIX 3a/1a4;

» SICHOTO, TOYHOTO, TPaMOTHOTO M3JI0)KEHHUSI CBOMX MBICJIEH B YCTHOW M NMHCHMEHHOHN peuu; MPOBEICHUS TOKAa3aTeIbHBIX PACCYXICHUH, apryMeHTalnH,
BBIJIBUKEHUSI TUIIOTE€3 M MX OOOCHOBaHUS; MOMCKa, CUCTEMAaTH3allu{, aHaiM3a W KilacCUpUKAIMM HMHPOPMALMU, HUCHOJIb30BAHUSA Pa3zHOOOPa3HBIX
MH(}OPMALIMOHHBIX UCTOUHUKOB, BKJIIOUasi y4EOHYIO U CIIPABOYHYIO JINTEPATYpPY, COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOIOTHH.

B kypce reomerpunm 9 kimacca oOydarouiuecs ydarcs BBINOJHATH JEHCTBHS HaJl BEKTOpaMHM, Kak HalpaBIEHHBIMU OTPE3KaMM, YTO BaKHO IS
MIPUMEHEHUSI BEKTOPOB B (pu3uKe. 3HAKOMSTCS C UCIOJIb30BaHUEM BEKTOPOB U METO/1a KOOPJAMHAT MPU PELIEHUH T'€OMETPUUECKHX 3a/1a4; Pa3BUBAETCSI yMEHUE
o0yyJaromuxcs MPUMEHATh TPUTOHOMETPUUECKUH anmapar Ipy pelIeHUH TeOMETPUUYECKUX 3a]ad; paclIMpseTcs 3HaHWEe OO0Yy4aroluXcs O MHOTOYTOJIbHUKAX.
PaccmaTpuBaroTCst MOHATHSA JUTMHBI OKPYKHOCTH U IJIOLIAAN KPyTra U (OPMYJIBI ISl UX BBIYUCIICHHUS; 3HAKOMSTCS 00yUaroluecs ¢ MOHATUEM JBUKEHUS U €ro
CBOWCTBaMM, C OCHOBHBIMH BHJIaMH JIBUKEHUH, CO B3aMMOOTHOIIEHUSIMH HAJIO0XKEHUHN U IBMKEHUH; HaéTcs Ooee TIy0OKoe MpeICTaBIeHUE O CHCTEME aKCHOM
IUTAHUMETPUHM U aKCHOMAaTHUYECKOM METOjIe; Aa€Tcs HadallbHOE IMPE/ICTaBICHUE TelaX M MOBEPXHOCTAX B MPOCTPAHCTBE; 3HAKOMATCS O0yYaIOLIUeCs] ¢ OCHOB-
HBIMU (POPMYJIaMU /7Sl BBIYMCIICHHUS TUIOIAAeH; TOBEpXHOCTEH U 00BEMOB Tedl.

Kypc pannoHanbHO coyeTaeT JIOTUYECKYIO0 CTPOTOCTh U T'€OMETPUYECKYIO HAIJIATHOCTb. YBEIMYMBAETCS TEOpeTHYecKas 3HAYMMOCTh H3y4aeMOoro
MaTepHala, paciiupsiioTcs BHYTPEHHHE JIOTHYECKUE CBSI3U Kypca , MOBBIIIAETCS POJIb JENYKIMH, CTENEeHb a0CTpakIMK M3y4aeMoro marepuaia. Ydyariuecs
JOJKHBI OBJIAJIETh MPUEMaMH aHAJIMTUKO-CUHTETUYECKON EATEIbHOCTU MPH J0KA3aTeNbCTBE TEOPEM M pelieHuH 3anad. CucremaTHueckoe U3y4eHHe



Kypca IO03BOJIUT Ha4aTh paboTy 1Mo (HOPMUPOBAHMIO MPEJICTABICHUHM yYallUXCsl O CTPOCHMHM MAaTeMaTHYECKOW TEOPHH, OOECIIEYUT Pa3BUTHE JIOTHUECKOTO
MBILUIEHUS ydauxcs. M3noxkeHne maTtepuana XapakTepu3yeTcsl MOCTOSIHHBIM 0OpallleHMeM K HarjIsiAHOCTH, UCTIOIb30BaHUEM PUCYHKOB U UYepTeXel Ha BCeX
sTanax oOy4eHHs U pa3BUTHEM T'E€OMETPUYECKONM WHTYHUIIMH Ha 3TOH ocHoBe. LlenenanpasienHoe oOpalieHne K MpuMepaM U3 MPAKTUKUA Pa3BHBAET YMEHUS
YUaIIUXCsl BBIWIECHATh FeOMeTpudecKrue GaxkThl, GOPMbI U OTHOLICHUS B MpEAMETaxX U SBJICHHSX IEHCTBUTEIBHOCTH, UCIOJIB30BATh SI3bIK F€OMETPHM Ul UX
OIMCaHUS.

[Tpu 5TOM B Helt IpeTyCMOTPEH pe3epB CBOOOTHOTO yueOHOro BpeMeHu B o0beme 10 yacoB Il HCTIONBb30BaHUs pa3HOOOPa3HBIX (OPM OpraHU3aluu
y4eOHOro mpoiiecca, BHEAPEHUSI COBPEMEHHBIX METOJOB OOYUCHHUS U TIEAArOTHICCKUX TEXHOJIOTHH.

OcHoBHas popma opraHu3aui 00pa3zoBaTEIHHOTO MPOLECCa — KIIACCHO-YPOYHAsk CHCTEMA.
[IpenycmarpuBaeTcsi NpUMEHEHUE CIEAYIONUX TEXHOJIOTUI 00yUYeHHUS:

TpaaUIIOHHAs KIIACCHO-YPOYHAas
UTPOBBIC TEXHOJIOTHH

AIIEMEHTBI MPOOJIEMHOTO 00Y4CHHSI
TEXHOJIOTUH YPOBHEBOU au(depeHImaImm
3JI0pOBbECOCPETAIOIINE TEXHOIOTHH

HUKT

Buabl u popMbI KOHTPOJISI: IEPEBOAHAS ATTECTALIMS, IPOMEKYTOUHBIH, IPEAYIPEIUTEIbHBIN KOHTPOJIb; KOHTPOJIbHBIE PAOOTHI.

o E

Copaepxanue TemM y4e0HOro Kypca

Tema KonnuyectBo
4acoB
PanmonasibHbIE HEpaBEHCTBA. 13 4.
CucreMbl ypaBHEHUH. 154.
YucnoBble QyHKIMH. 23 u.
IIporpeccun. 16 4.
DeMeHThl KOMOWHATOPUKH, CTATUCTUKH U TEOPUHU BEPOSITHOCTEH. 9.
IToBTOpEHME 1
BekTopsl. 12
Meroa koopauHaT. 12
CoOTHOIICHUSI MEXKIY CTOPOHAMH M YTIIaMH TpeyroiibHUKa. CKaJIIpHOE MMPON3BEICHHE BEKTOPOB. 18
JlnmrHa OKpY>KHOCTH U TIJIOMIAh KpyTa. 12
JIBroKeHUS. 5
Pezeps 4
Hrorosoe noBTopeHue. 30u.
HTroro 170uy.




1). PaunonajibHble HepaBeHcTBa (13 u).
Pemenue paloOHaJIbHBIX HEPABCHCTB MCTOJJOM MHTCPBAJIOB. Pemenue cucrem panrOHAJIbHBIX HCPABCHCTB.
OcHoBHas 1€ — c(hOPMUPOBATh YMEHHE PElIaTh HEPABEHCTBA M CHUCTEMbI HEPABCHCTB W HAYYHMTh HWCIIOJIB30BaTh TOJYYCHHBIC HABBIKM WX PEIICHUS TPU
WCCJICIOBAaHUH KOPHEH KBAJIPATHBIX YPABHEHHM, COIEPIKALITNX MTapameTp.
2). Cucrembl ypaBHennuii (15 1).
VpaBHeHue ¢ ABYMS IEPEMEHHBIMH, €T0 perieHne U rpaduk. CucTeMbl palliOHaIbHBIX YPAaBHEHHUM, OCHOBHBIE METO/IbI UX pPeIleHHs: rpaQuuecKuii, moCTaHOBKA,
anreOpanvecKkoe CI0KeHUEe, BBEICHHE HOBBIX MepeMeHHBIX. [I0HATHE 0 paBHOCHILHOCTH CHCTEM ypaBHEeHMIA. CHCTEMBI YpaBHEHH KaK MAaTEMATHUECKUE MOJICIH
peATbHBIX CUTYAIWIA (TEKCTOBBIE 33/[aUM).

OcHoOBHas IeNIb — HAayYWTh YUYAIIMXCS PeliaTh CUCTEMbI YPaBHEHUI C IBYMs IIEPEMEHHBIMU Pa3IMUHBIMH CIIOCOOAMH M HCIIOJIb30BATh MMOTYYEHHbBIE HABBIKH MIPU
peLIeHNH 3a/1a4.
3). Hucaosbie pyHkmun (23 4).
Onpenenenne (GyHKIUH, crmocoObl 3amanus ¢(yHkmuu. OO0nacTe omnpenenceHus, o0nacTh 3HaueHWH ¢yHKuU. CBolicTBa (YHKIUNA: MOHOTOHHOCT,
OTPaHUYEHHOCTh, HaHOOJNbIlIeE U HaUMEHbIIIee 3HaYeHUS (YHKIMHM Ha 3aJaHHOM IpOMeXyTKe. UeTHble U HEYeTHbIe (PYHKIHUHU, OCOOCHHOCTH UX TPa(HUKOB.
HaFJIﬂ[IHO-FCOMeTpI/ILIGCKI/Ie MMpEaACTaBJIICHHA O HCIIPCPBIBHOCTU U BBIITYKIIOCTH
OcHoBHasi 1lenib — BBIpAOOTaTh yMEHHME HCCIeAOoBaTh (PyHKUMHM 1O 3amaHHOMY rpaduky. [Ipum m3ydeHun marepualia JaHHOM TJaBbl (PYHKIIMOHAIbHbBIE
MPEJICTABICHUS YIalTUXCs CYIMECTBEHHO PACIIUPSIFOTCS M YTITyOIISFOTCSI.
4). Ilporpeccumn (16 4).
Onpenenenre YMCIOBOM MOCIIEOBATEIILHOCTH M CTIOCOOBI €€ 3aJJaHusI: aHATMTUYECKUM, CJIOBECHBIN, PEKYPPEHTHBIN. MOHOTOHHBIE TIOCIIEI0BATETHHOCTH.
ApudmeTraeckas 1 reOMETPUYECKast IPOrPECCHH: OMpeierieHust, (GopMyIIbl JI-TO uieHa, POopMyITbI CyMMBI /2 YWICHOB, XapaKTePHCTUIECKHE CBONCTBA.
OcHOBHasl L1€JIb — MO3HAKOMMTD YUYaIIMXCS C MOHATUAMHU apUPMETUUECKON U FeOMETPUUECKOI MPOrpecCcuil.

5). D1eMeHTHI KOMOMHATOPUKH, CTATHCTUKYU U TeOPUHU BeposiTHOCTE. (9 u).
OcHoBHast 1enb — cGOpPMHPOBATH YMEHHE BOCIPUHHMATh W AaHAIM3MPOBATh HMH(OpPMAIMIO, NPEACTABICHHYIO B pa3IUYHBIX (opMax, MOHUMaHUE
BEPOSITHOCTHOT'O XapaKTepa MHOTUX PEAJIbHBIX 3aBUCUMOCTEN, HAYUYNUTh IIPOU3BOJUTE IPOCTENUIINE BEPOSITHOCTHBIE PACUETHI.
6). Utorosoe nosropenue (30 u).
OcHOBHas L1€7b — OJATOTOBUTH YYAIIUXCs K UTOTOBOM aTTECTALIUH.

Cnucox yMeHUii, Ha OBJIaJIeHHE KOTOPHIX MOXKET OBITh HampapiieHa paboTa Mo MOBTOPEHHIO:
— BBITNOJHEHUE NPE0OPa30BaHUM 1IENBIX U APOOHBIX BBIPAXKEHUH, IEHCTBHS HaJl CTETICHSMH C LEJIBIMUA MTOKa3aTeIsIMH;
— BBINIOJIHEHUE TIPe0Opa30BaHUI YMCIIOBBIX BHIPAXKEHUI, COIepKAIUX KBaApaTHbIE KOPHU;
— HaxXOXJIeHHE 3Ha4eHU OyKBEHHBIX BBIPAXKECHUH MPH 3a/1aHHBIX 3HAYCHUSAX OYKB;
— pelIeHHe JMHEWHBIX U KBaJIpaTHBIX YPaBHEHUH, MPOCTEUIINX IPOOHO-pAllMOHATbHBIX YPaBHEHUH;



pelIeHue CUCTEM ABYX YPaBHEHUM NIEPBOM CTEIIEHU U CUCTEM, B KOTOPBIX OJHO U3 YPAaBHEHUHN — BTOPOU CTEIICHU;
— PpeLIeHHE 3a/1a4 METOI0M YPaBHEHUH;
— pEuIeHUE JMHEMHBIX HEPABEHCTB U UX CUCTEM, HEPABEHCTB BTOPOW CTENEHU, IPUMEHEHUE CBOMCTB HEPABEHCTB JIJIs1 OLICHKH 3HAYEHUM BBIPAKECH Uif;
MOCTPOEHUE U YTeHHE rpadMKOB JIMHEWHON U KBaJAPATUYHON (PYHKIIUN, IPSIMOM M 0OpaTHON MTPOITOPIIMOHAIBHOCTEH;

BBIUMCIICHHE KOOPJMHAT TOYEK MEPECEUCHHs MPSAMBIX, MPSMOW U Mmapaboibl, HAXOXKACHUE HyNeH (PYHKIMIA, BRIYUCICHUE KOOPAMHAT TOYCK IEepPECeUCHUs
rpauKoOB ¢ OCSIMH KOOPJIMHAT;
— HWHTepHpeTanus rpaduKoB peaabHbIX 3aBUCUMOCTEH.

BekTopsl. MeToa KOOpAMHAT.

ITonstue BexTopa. PaBeHcTBO BEKTOpOB. Ci10KEHUE U BEIYUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha 4HCi0. Pa3iioxkeHne BEKTOpa M0 JBYM HEKOJUIMHEAPHBIM
BekTopaM. Koopauuartel Bekropa. Ilpocreiimme 3amadyn B KOOpAMHATax. YpPaBHEHMsS OKPYKHOCTH U IpsMOW. IIpuMeHeHHe BEKTOpOB M KOOpPAMHAT IIpU
pEeILIeHNN 3aau.

Heab: Hayuuth oOyyarouMxcs BBIIOJHATH JEUCTBUS HaJ] BEKTOPAMM KaK HANpaBICHHBIMU OTPE3KaMH, YTO Ba)XHO ISl NPUMEHEHUS BEKTOPOB B
¢bu3uKe; NO3HAKOMUTD C MCIIOJIb30BaHUEM BEKTOPOB M METOJ1a KOOPAUHAT IPU PELICHUU F'€OMETPUUYECKUX 3a/1ad.

Bekrop ompenensiercss Kak HampaBICHHBIA OTPE30K M JEHCTBUS HaJ BEKTOPAMH BBOISATCS TaK, KaK 3TO NMPHUHITO B (PU3MKE, T. €. KaK JCHCTBUS C
HanpaBJIeHHBIMU OoTpe3kaMu. OCHOBHOE BHUMAHHUE JI0JI)KHO ObITh Y/I€JI€HO BBIPA0OOTKE YMEHUI BBIOIHSTh ONEpalliy HaJl BEKTOPAMHU (CKJIaJAbIBaTh BEKTOPHI 10
IIpaBUJIaM TPEYTOJIbHUKA U MapajuIesIorpaMMa, CTPOUTh BEKTOP, PABHBIM Pa3HOCTH JBYX JaHHBIX BEKTOPOB, a TAK)KE BEKTOP, PAaBHBIN NIPOM3BEICHUIO JAHHOTO
BEKTOpa Ha JAHHOE YMCJIIO):

Ha mpumepax mokasbIBaeTcsi, Kak BEKTOPHI MOT'YT MPUMEHSATHCS K PEHICHUI0 TeOMETPHUYECKHX 3a/1ad. JleMoHcTpupyeTcs d3pPEeKTHBHOCT TPUMEHEHUS
(bopMyI1 UIst KOOPJMHAT CEPEANHBI OTPE3Ka, PACCTOSHUSA MEXKIY ABYMS TOUKAMH, YPAaBHEHUM OKPYKHOCTH U IPSMOM B KOHKPETHBIX T€OMETPUYECKUX 3a7ayax,
TEM CaMbIM JaeTcs MPeICTaBICHUE 00 N3YUEHUH F€OMETPUUECKUX (PUTYp C TOMOIIbIO METOJOB alIre0pshl.

CooTHOIIEHUsT MeXKY CTOPOHAMH M YIJIAMH TpeyroJbHuka. CkanspHoe Npou3BeIeHHe BEKTOPOB.
CuHyC, KOCUHYC U TaHTe€HC yria. TeopeMbl CUHYCOB M KOCHHYCOB. Pemienue TpeyroibHUKOB. CKalspHOE NMPOU3BEIACHHE BEKTOPOB U €ro NMPUMEHEHHE B
F€OMETPUYECKHX 3a/adax.

Ieab: pa3BuTh yMeHHE 00Y4aIOIIKXCS MPUMEHATh TPUTOHOMETPUYECKUH anmapar Npu pelieHuH FreOMEeTPUUECKUX 3ajau.

Cunyc u xocunyc nob6oro yriaa ot 0° 1o 180° BBOAATCSA ¢ MOMOIIBIO €TUHUYHON MOJIYOKPYKHOCTH, TI0Ka3bIBAIOTCS TEOPEMBI CHHYCOB U KOCHHYCOB U
BBIBOJIUTCS €1I€ 0/IHa opMyJa IJIOUIaANd TPEYroJbHUKH (TIOJOBHHA MPOU3BEICHUS JBYX CTOPOH HA CHHYC YyIJIa MEKIY HUMH). DTOT anmapar IpUMEHseTCs K
PELICHUIO TPEYTOJIbHUKOB.

CkasipHOE TPOU3BE/IEHUE BEKTOPOB BBOJUTCS Kak B (pu3uKe (MpoU3BEACHHE AJIsi BEKTOPOB HAa KOCHMHYC YIjla Mexay HuMmu). PaccmarpuBarorcs
CBOMCTBA CKAJIIPHOI'O IIPOU3BEICHUS U €r0 IPUMEHEHHE IIPU PEILICHUU T'€OMETPUUECKUX 3aad.

OcHOBHOE BHUMaHUE CJIEeyeT YAEIUTh BbIPA0OTKE MPOYHBIX HABBIKOB B IPUMEHEHUU TPUTOHOMETPUYECKOTO anrapaTa Ipy pelieHuH NreOMETPUIYECKIX
3a/1a4.

JlJIMHA OKPYKHOCTH M ILIOIIAAb Kpyra.
IIpaBuibHBIE MHOrOYrodpHUKH. OKpPY)KHOCTH, OINHCaHHAs OKOJIO IPaBWJIBHOIO MHOIOYrOJbHHMKA M BIHCaHHas B Hero. lloctpoeHue mpaBMIIBHBIX
MHOT'OYTOJIbHUKOB. [[mrHa okpyxHoctH. [Imomane kpyra.

Hesab: pacupuTh 3HaAHHE OOYYAIOIIMXCS O MHOTOYTOJIBHUKAX; PACCMOTPETh MOHATHS UIMHBI OKPYXHOCTH W IUIOIAAM Kpyra ¥ (opMymnsl A UX

BBIYMCIICHHUS.



B nauane tembl naercs onpezeneHue MpaBUIbHOTO MHOTOYTOJIbHUKA U PACCMATPUBAIOTCS TEOPEMBI 00 OKPY>KHOCTSIX, OMMCAHHOW OKOJIO IIPAaBUIIBHOTO
MHOT'OYT'OJIbHUKA U BIIMCAHHOW B HEro. C MOMOIIBIO ONMCAaHHON OKPYKHOCTH PEHIAIOTCS 3aa4X O IIOCTPOCHUH IIPABUIIBHOTO IIECTUYTOJbHUKA U IPABUIIBHOTO
2*N-yroJabpbHUKA, €CIU JIaH MPABWIBHBINA N-yTrOJbHUK.

@opMyibl, BEIpaXarUIMe CTOPOHY IIPABHJIBHOTO MHOIOYTOJIBHMKA M PaJNyC BIIMCAHHOM B HETO OKPYKHOCTH 4€pe3 pajlyC ONMCAaHHOW OKPYKHOCTH,
UCTOJNB3YIOTCS TPU BBIBOJAE (OPMYJT JUIMHBI OKPY)KHOCTH W IUIOMAAM Kpyra. BbIBoA ommpaercs Ha HMHTYWTHUBHOE NPEACTaBICHHE O IMpenene: Npu
HEOTPAaHUYEHHOM YBEIMYEHUU 4YHCJIA CTOPOH IPABUJIBHOTO MHOIOYTOJIBHHMKA, BIIMCAHHOTO B OKPYXXHOCTb, €r0 IEPUMETP CTPEMMUTCA K JJIMHE HSTOU
OKPYKHOCTH, a ILIOIIAAb — K IUIOIIAAU KPYyra, OrpaHU4EHHOI'O OKPYKHOCTBIO.

JIBHKEeHUS.
OTtobpaxxenue miaockoctu Ha cedst. [lonsatue nemwkenus. OceBas u neHTpasibHas cuMMeTpuu. [lapannensheiii nepenoc. [ToBopot. HanoxxeHus u ABMKEHHUS.

Ilesib: MO3HAaKOMHUTH OOYUAIOIIMUXCSI C TOHATUEM JIBUKEHHUS U €r0 CBOMCTBAMM, C OCHOBHBIMM BUJIAMH JBM)KEHUI, CO B3aUMOOTHOILICHUSIMUA HAJIOKEHHH
U IBUKCHUM.

JIBI>KEHHE MJIOCKOCTH BBOAMTCS KaK OTOOpa)K€HME IJIOCKOCTU Ha cels, COXpaHSIOIIee pacCTOSHUE MEXIy ToukaMu. IIpu paccMOTpeHMM BHJIOB JIBUXKEHHUU
OCHOBHO€ BHUMAaHHE YJEJISETCs IMOCTPOEHHIO 00pa3oB TOUEK, MPSAMBIX, OTPE3KOB, TPEYIOJIbHUKOB IIPU OCEBOM M LEHTPAIbHONW CUMMETpPHUSIX, NapauieIbHOM
nepeHoce, nopopore. Ha 3ppekTHhIX npuMepax Mmoka3bplBaeTCs IPUMEHEHHE JBM)KEHUH NP peLICHUH T€OMETPUUYECKUX 3ajiay.

[loHsiTHE HaNOXXEHUS OTHOCUTCA B JIAHHOM Kypc€ K YHCIY OCHOBHBIX MOHSTHH. JloKa3pIBaeTcs, 4YTO IOHATUS HAJOXKEHUS W JBW)KCHUS SIBIISIFOTCS
SKBUBAJIEHTHBIMU: JII000€ HAJOXKEHUE SIBIIAETCS IBUKEHUEM IUIOCKOCTH U 00paTHO. M3ydyeHue oka3aTeabCTBa HE sBIsETCS 00s3aTeNbHBIM, OJHAKO CIIEAYET
PaccMOTpPETh CBSI3b OHATUN HAJIIOKEHUS U JIBUKEHHUSL.

00 akcnomax reomMeTpuH.

becena 06 akcmomax reomeTpuu.

Heasb: 1ath Gosee riry0oKoe NpeACTaBICHNE O CUCTEME aKCHOM IIJITAHUMETPUU M aKCHOMAaTHYECKOM METO/IE.

B nanHOI Teme paccka3blBaeTcs O Pa3IMYHBIX CHUCTEMax aKCMOM I€OMETPHH, B YACTHOCTU O Pa3jIMYHBIX CIOCOOaxX BBEICHMS MOHSATUS PABEHCTBA
dburyp.

IToBTOpenue. Pemenune 3agay.
Heas: [ToBTOpeHue, 06001eHNE U CHUCTEMAaTU3alUs 3HAHUH, YMEHUH M HaBBIKOB 32 Kypc reoMeTpuu 9 kiacca.

TpeOoBaHUs K YPOBHIO MOATOTOBKH 00y4AIOUIUXCS

B xone mpernopaBanus reomerpuu B 9 kiacce, paboThl HaJ (GOPMHUPOBAHMEM y OOYyYaroIIMXCs MEPEYUCIEHHBIX B IpOrpaMMe 3HAHUN M YMEHHMH cienyeT
oOpamiare BHUMaHHE Ha TO, YTOObI OHM OBJIA/IEBAIM OBJAJEBAIM YMEHHMSIMH 00IIey4eOHOr0 XapakTepa, pa3HOOOpPa3HBIMU CHOCOOAMH JeATeJIbHOCTH,
MPUOOPETATH OIBIT:

IUTAHUPOBAHMSI U OCYIIECTBIICHUS AJITOPUTMUYECKON AESITEIbHOCTH, BBINIOJIHEHNS 3aJaHHBIX U KOHCTPYMPOBAHNUS HOBBIX aJITOPUTMOB;

peleHus pa3Ho0Opa3HbIX KJIACCOB 3a/1a4 U3 Pa3IMYHbIX Pa3/IeloB Kypca, B TOM YUCIIE 3aa4, TPeOYIOIUX MOUCKA IIyTH U CIIOCOOOB PELLICHHUS;

UCCIIEI0BATEIbCKON AEATENbHOCTH, PA3BUTHS UJEH, TPOBEACHUS SKCIIEPUMEHTOB, 0000IIEHUS, TOCTAHOBKH U ()OPMYITMPOBAHHUS HOBBIX 33/1a4;

SCHOTO, TOYHOT'O, TPAMOTHOT'O M3JI0KEHHSI CBOMX MBICIIEH B YCTHOM U MUCbMEHHON peun, NCOIb30BaHUS PA3IUNYHbBIX I3bIKOB MAaTEMATHKH (CJIOBECHOTO,
CHUMBOJIMYECKOT0, Ipaduyeckoro), cBOOOIHOrO Mepexo/ia ¢ OJHOIO A3bIKa Ha APYTOM ISl MIUTIOCTPALlU, MHTEPIpETalluy, apryMEHTAIMH U JI0Ka3aTeNbCTBA;

IIPOBEJICHUS 10Ka3aTeIbHBIX PACCYKIACHUM, apryMEeHTalllH, BBIIBUKEHHS TUIIOTE3 U UX 00OOCHOBAHMUS;



NIOWCKA, CUCTEMAaTH3allud, aHalnu3a M KiIaccupuKanuu HHGOpPMAIMK, UCIOIb30BAaHUA Pa3HOOOpa3HBIX HH(POPMALMOHHBIX HCTOYHHUKOB, BKIIOYAs

yueOHYIO U CIIPaBOYHYIO JINTEPATYPY, COBPEMEHHbIE MHPOPMAIIMOHHBIE TEXHOJIOTHH.

B pesynomame usyuenus kypca ceomempuu 9 xnacca obyuarouuecs 00aHCHbL:

3HATH/TIOHUMATH
CYLIECTBO MOHATHS MATEMaTUYECKOI0 JOKa3aTeJIbCTBA; IPUMEPHI I0Ka3aTEIbCTB;
CYILECTBO MOHATHUS aJIrOPUTMA; IIPUMEPBI AJITOPUTMOB;
KaK MCIIOJIb3YIOTCA MaTeMaTndeckue (hopMyJibl, ypaBHEHHs U HEPABEHCTBA; PUMEPBI X MPUMEHEHHUS Ul PELICHUs] MAaTEeMaTHYECKUX U MPAKTUYECKUX
3az1ay;
KaK MaTeMaTU4eCKHU OIpeJieJIeHHbIe (PYHKLIUU MOT'YT OIMCHIBATh PeabHbIE 3aBUCUMOCTH; IPUBOANUTH IIPUMEPHI TAKOTO ONHCAHMS;
KaK MOTPeOHOCTH MPAKTUKHU MPUBEINM MATEMAaTUYECKYIO HAyKy K HEOOXOIUMOCTH PACUIMPEHHS TOHATHUS YUCIIA;
BEPOATHOCTHBIN XapaKTep MHOTHUX 3aKOHOMEPHOCTEN OKPYKAIOIIEr0 MUPa; IIPUMEPbI CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;
KaKuM 00pa3oM reoMeTpusi BO3HUKIIA U3 MPAKTHUECKUX 3a/1a4 3eMJIEMEpHsl; IPUMEPHl TE€OMETPHUECKUX OOBEKTOB M YTBEPKICHUH O HUX, BXKHBIX IS
IIPAKTUKH;
CMBICJ UJCANU3aLMH, [TO3BOJISIIOIIEH pellaTh 3a7auu peajbHOM JEHCTBUTENBHOCTH MaTeMaTUYECKUMU METO/IaMH, MPUMEPHI OLIMOOK, BO3HUKAIOIINX
IIPY HJCAIN3ALNH;

yMeThb
I10JIB30BATHCS S3BIKOM T€OMETPUU AJIS ONIMCAHUS IPEIMETOB OKPYKAIOLIETO MUPA;
pacrno3HaBaTh FreOMETpHUUecKHue (PUTypBl, pa3InyaTh UX B3aUMHOE PaCIOIOKEHUE;
n300pakaTh reoMeTpudecKrue (UTyphl; BBIMOIHATE YEPTEXKHU [0 YCIOBUIO 33/1a4; OCYILECTBIIATh NpeodpazoBaHus Gpuryp;
pacrno3HaBaTh Ha YepTEekKax, MOJEIIAX U B OKpYXKaroleil 00CTAaHOBKE OCHOBHBIE POCTPAHCTBEHHBIE TENA, U300paxarh UX;
B IIPOCTEUIINX CIy4YasiX CTPOUTH CEYEHUS U PA3BEPTKU IIPOCTPAHCTBEHHBIX TE;
IIPOBOJIUTH OIIEPALIMH HaJl BEKTOPAMHM, BBIYUCIIATH JUINHY U KOOPAUHATHI BEKTOPA, YTOJI MEXKY BEKTOPaMU;
BBIUUCIIATh 3HAaYEHUs T€OMETPUYECKUX BEIWYMH (IUIMH, YIJIOB, IUIolanel, o0beMoB), B TOM uucie: i yriaoB oT 0 mo 180° onpenensts 3HaueHUS
TPUTOHOMETPUUYECKUX (DYHKIMH MO 33JaHHBIM 3HAYEHUSM YIJIOB; HAXOAWUTh 3HAYEHUS TPUTOHOMETPUYECKMX (YHKLIMH MO 3HAUYEHHIO OJHOM U3 HUX,
HaXOJUTh CTOPOHBI, YIJIbl U IUIOUIAJW TPEYrOJbHUKOB, JUIMHBI JIOMAHBIX, YT OKPY>KHOCTH, IUIOIIAAeHi OCHOBHBIX I'€OMETPUYECKUX QUryp U Quryp,
COCTABJICHHBIX U3 HUX;
pelaTh reOMETpUYECKUE 3aJlauM, ONUPasCh HA M3yYEHHbIE CBOMCTBA (PUIyp M OTHOLIEHMH MEXIy HUMH, IPUMEHSSI JOMOJHUTEIbHbIE TOCTPOCHHUS,
anreOpanyecKuii 1 TPUTOHOMETPUYECKUH anmapar, UJied CHMMETPUH;
MIPOBOANTD TOKA3aTEeIbHbBIE PACCYKIACHUS MPU PELICHUH 3a/1a4, UCII0JIb3Ys U3BECTHBIE TEOPEMBI, OOHAPYKUBasi BO3MOYKHOCTH IS UX MCIIOJIb30BAHMUS,
peuars IpoCTEeHINe IUIAHUMETPUYECKHE 3aa41 B IIPOCTPAHCTBE;

HCHOJIB30BaATH Hp](lOﬁpeTeHHl)le 3HAHUA U YMCHUSA B HpaKTl/[‘leCKOﬁ ACATECJIBbHOCTH U HOBCB}IHBBHOﬁ JKM3HU JJIA:

OTHMCaHUs PEATbHBIX CUTYAIINi Ha S3bIKE TEOMETPHH,

pacyeToB, BKIFOYAMOIINX MPOCTEUIITHE TPUTOHOMETPHUIECKHE (DOPMYITHI;

pEelIeHrs TEOMETPUUYECKUX 3a7a4 C UCIIOIh30BaHHEM TPUTOHOMETPHH

PEIICHUA MPAKTUYCCKUX 3aaa4, CBA3aHHBIX C HAXOXICHUCM I'COMCTPHUYCCKUX BCJIIMYUH (I/ICHOJ’IB?)Y?[ npu HeO6XOHHMOCTI/I CITIPAaBOYHHUKHU U TEXHUYCCKUC
CpeICTBa);



MIOCTPOEHUN F€OMETPUUECKUMU HHCTPYMEHTAMU (JIMHEWKOU, TPEYTOJIBHUKOM, IIUPKYJIEM, TPAHCIIOPTHUPOM).

Ka.]'leHHapHO-TeMaTI/I‘IeCKOC INIAHUPOBAHME IO MATEMATHUKE JIJIA 9 KJIacca

5 yacoB B Heaen10, Bcero 170 uacon

Kou- JarTa nposenenus
Tema ypoxa 5o DJIeMEHTBI CO/IePKAHMS TpeboBanusi K ypoBHIO OATOTOBKHU ypoka [pumeyann
No 4aCoB o0pa3oBanus o0yualomuxcs A baxT e
1 2 3 4 5 6 7 8
IMoBTOpenne Kypca MaTeMaTHKH 3a 8 KJace
1 Anrebpandeckue apoou 1 JleiicTBus Haj anreOpandecKUMH VYMeETb BBLITIOJHATE JIEUCTBUS HaJl 4.09
IpoOsiMu anreOpandecKuMu JpoOsMu
2 KBanpaTHpie ypaBHEHHS U HX 1 Ksanparusie kopau KBagparasie YMeTh pemrats KBagpaTHbie ypaBHerus. | 5.09
PUMEHEHUSI YpaBHEHHUS, X PEIICHHE
3 YeThIpEXyTronbHUKH 1 Tuns! 4eTeIpéXyronbHUKOB. [Inomaan | 3HaTh TUIBI YETHIPEXYTONBHUKOB. 6.09
duryp. YMeTh HaXOUTh IIOIAIU QUTYP.
4 Teopema [Iugaropa 1 Teopema [Iudaropa Ymets npumensats Teopemy [ludaropa | 7.09
JUIsl peLIeHUs 3aa4
5 Konmponwvnutii cpes 3a kypc 8 1 [IporpamMma Kypca MaTeMaTHKH 3a 8 3Harh MaTepual Kypca Mmatemaruku 3a | 8.09
Knacca KJ1acc. 8 KJacc.
HepagencrBa u cucteMbl HepaBeHCTB — 13 yacoB.
6 Jluneiinple HepaBeHCTRA. 1 JluneliHoe HEpaBEHCTBO C O/HOI nepe- | MIMeTh mpeacTaBieHue O pelIeHuH 11.09
MEHHOI1, YacTHOE U 00Ilee peLIeHue, JMHEHHBIX U KBAJIPATHBIX HEPABCHCTB C
paBHOCHJIBHBIE TPe0Opa30BaHUS OJIHOM MepeMEHHOI. 3HaTh, KaK
7 KBanpaTHbIe HepaBeHCTBA. 1 KBanpaTtHOe HEpaBEeHCTBO C OHOM 11e- IPOBOIMTE MccaenoBanue Gpynknun na | 12.09
PEMEHHOI, YaCTHOE 1 00IIee PEIICHHE, | MOHOTOHHOCTb. YMeTh perarh JIuHen-
PaBHOCHIBHBIC IPECOOPA30BAHHSE HBIE U KBaPATHbIC HEPABEHCTBA C
8 Pemenne kBagpaTHbIX 1 JIuneiiHoe 1 KBafpaTHOE HEPABEHCTBO | oHOI HEPEMEHHOM, COTepIKAIIIE 13.09
HEPABEHCTB. C OJIHOM IIEPEMEHHOM MOJIYIIb; MCIIONB3YS IPadHKHL.
9 PauyoHansHbIe HEpaBEHCTBA. 1 PanyoHanpHbIe HEpaBEHCTBA ¢ OJHOM HNMers npeacTaBiieHHE O pelIeHUU 14.09
MepPEMEHHOM palMOHAJBHBIX HEPABEHCTB METOAOM
10 Pemienue parmoHanbHbIX 1 PauyonansHbIe HEpaBEeHCTBA ¢ OAHOU HWHTEPBAJIOB. 3HATh U NPUMEHSTh 15.09
HEPaBEHCTB. NepeMEHHOM MpaBUiIa PABHOCUIIBHOTO TIpeoOpa3oBa-




11 Pemenne HepaBEeHCTB METOJIOM Merto/ HHTEpBAIOB, KpUBast 3HAKOB, HUS HEPaBEHCTB YMETh peliaTh 18.09
MHTEPBAJIOB. HECTPOTHE M CTPOTHE HEPaBEHCTBA. IpOOHO-paIIMOHANBHBIE HEPaBEHCTBA
12 Pemenne HepaBeHCTB METOAOM MeTton MHTEpBaJIOB, KpUBas 3HAKOB, METOJIOM MHTEPBAJIOB. 19.09
MHTEPBAJIOB. HECTPOTHE M CTPOTHE HEPABEHCTBA.
1 2 4 5 6.
13 Cucrembl pallMOHATIBHBIX Cucrembl TMHEWHBIX HEPABEHCTB, 3HaTh CHOCOOBI peIIeHHs CHCTEM 20.09
HEPaBEHCTB. JacTHOE M 00IIee PEIICHNE CUCTEMbI paIOHAIBHBIX HEPABEHCTB.
HEPABEHCTB. YMeTs:
14 Pemienue cucteM panoHaIbHBIX Cucrembl TUHEHHBIX HEPABEHCTB, - pelarh CUCTEMBI JIMHEWHBIX U 21.09
HEPaBEHCTB. JaCcTHOE U 00l1ee PEIeHHE CUCTEMbI KBaJpaTHBIX HEPABCHCTB,
15 CucreMbI KBaJIpaTHBIX CuHcTeMbl THHEHHBIX HEPABCHCTB, -pemarh JIBOMHBIC HEPABEHCTBA, 22.09
HEPABEHCTB. JacTHOE | 00I1Iee penieHne CHCTEMBI -pCLIaTh CUCTEMBI IIPOCTBIX
16 Pemienue cuctem KBagpaTHBIX CucTeMbl TMHEWHBIX HEPABEHCTB, pannoHAIbHBIX HEPABCHCTB METOJOM 25.09
HEPaBEHCTB. yacTHOE ¥ o0l1ee penieHne CHCTEMBbI HHTEPBAJIOB,
17 HepaBeHcTBa U CHCTEMEI HepaBeHcTBa U CHCTEMBI JIMHEHHBIX — peHIaTh CHCTEMBI KBa/IpATHbIX 26.09
HEPABEHCTB. HEPABCHCTB. HEPaBEHCTB, UCIOJB3Ys rpaduyeckuit
METO/I.
18 Konmponvuasa paboma Ne 1 HepaBeHncTBa 1 crcTEMBI TMHEHHBIX YMeTh pemrats panuoHaabHbIe 27.09
«Hepasencmea u cucmemot HEPaBEHCTB. HEPaBEHCTBA H CUCTEMBI
HepaseHcme) pallMOHATHHBIX HEPABEHCTB.
BekTopsl — 12 yacoB
19 [TonsTue BekTOpa. Omnpenenenue BeKTOpa, BUABI U JNIMHA | YMETh U300paxkatb U 0003HaYaTh 28.09
BEKTOpa BEKTOPBI, 3HATH BUIbI BEKTOPOB.
20 PaBeHCTBO BEKTOPOB. PaBeHCTBO BEKTOPOB. YMeTh onpenenaTs BUasl BEKTOPOB, 29.09
OTKJIQ/ILIBATh BEKTOP OT JIAHHOM TOYKH.
21 Cymma nByx BekTopoB [IpaBuio Crnoxxenue nByx BeKTOpoB. [IpaBuio YMeTh NPaKTUUECKH CKIIAJbIBATH J1BA OKTS0pB
TPEYTroJIbHHKA. TPEYTOJIbHUKA. BEKTOpA, 3HATh NPaBHJIO TpeyroipHuka. | 2.10
22 3aKOHBI CJIOKEHUS BEKTOPOB. 3aKOHBI CIIOKEHUS BEKTOPOB. [IpaBmiio | YMeTh npakTHYECKH CKIIaIbIBATh 3.10
[MpaBuno mapanienorpamma. napajuiesiorpaMma. BEKTOPBI, 3HATH MTPABUIIO
HapajuiesIorpaMma.
23 BrrunTanue BEKTOpPOB. Teopema o pa3HOCTH JBYX BEKTOPOB. YMeTh NpakTUYECKH BHIYUTATH 4.10
BEKTOPBI.
24 YMHOKEHHE BEKTOpa Ha YHUCIIO. Bekrop, npaBuio yMHOKEHUS YMeTb cTpouTh pou3BeaeHne Bekropa | 5.10
BEKTOPOB. Ha YHCIIO.
25 [IpumeHeHne BEKTOPOB K [IpaBuio cnoxeHusi, BBIYUTaHUS, YMeTb HaXOQUTh CyMMY, Pa3HOCTb, 6.10
PEIIeHHUIO 3a/1a4. YMHOKEHHS Ha YKCIIO BEKTOPOB. MIPOU3BE/ICHUE BEKTOPOB NIPU PEIICHUH
3amad.
26 Pemenue 3anad Ha BexkTopsl. CBOICTBa BEKTOPOB. YMeTb npuMeHaTs cBoiicTBa BekTopoB | 9.10

J0Ka3aTcIbCTBA.

IpU pCUICHNHU 3a/la4 Ha OKa3aTCJIbCTBA.




27 Pemrenne 3amay Ha BEKTOPEI. 1 Bexropsl. CBoiicTBa BEKTOPOB. YMeTh npuMeHsTh cBoiicTBa BekTopo | 10.10
IIPU PELICHUN 3aau.
1 2 4 5 6
28 Pemenue 3amau. 1 BekTopsl. CBO#CTBa BEKTOPOB. YMeTh npuMeHsTh cBoiicTBa BekTopo | 11.10
IIPU PELICHUH 3aa4.
29 Konumponvuas paboma Ne2 no 1 Bexropsl. YMeTb NPUMEHSTh BEKTOPHI JIsI 12.10
meme «Bexmopuy JIOKa3aTeJIbCTBA U pEeIICHH 3aad.
30 3auémNel no meme «Bexmopory BekTopsl. CBO#CTBa BEKTOPOB. YMeTh MPUMEHSTHh BEKTOPBI IS 13.10
JeiicTBus Ha BEKTOPAMHU. JIOKa3aTeNIbCTBA U pEeIIeHH 3aad.
Metoa koopauHat — 12 yacos
31 Paznoxxenue BeKTOpa 1Mo IByM 1 JlemMa 0 KOJUTHHEAPHBIX BEKTOPaX. 3HaTh JIEeMMY O KOJUTHHEAPHBIX BEK- 16.10
HEKOJUIMHEAPHBIM BEKTOPaM. Teopema o pa3znoxxeHne BEKTOpa Mo TOpax, TEOpPEeMy O Pa3JIoKEHHE BEKTOPa
JBYM HEKOJIJIMHEAPHBIM BEKTOpaM 10 IBYM HEKOJIJIMHEAPHBIM BEKTOpaM
32 Koopaunatsr BekTopa. 1 Koopaunatsr BekTOpa, KOOPAMHATHI YMeTh HaXOUTh KOOpAUHATHI BekTopa, | 17.10
Pe3yIbTAaTOB ONEPALUil Ha/l BEKTOPAMU. | KOOPAMHATHI PE3yJIbTATOB CI0KEHUS,
BBIYMTAHUsI, YMHOXXCHHUS Ha YHCIIO.
33 Pemenne 3anau. 1 Koopaunatsl BekTOpa, KOOPAMHATHI YMeTh NpUMEHSTh 3HaHUA IPU 18.10
Pe3yIbTaTOB ONEPALMil HaJl BEKTOPaMU | PELICHUH 3a1a4 B KOMIUIEKCE
34 CBsi3p MKy KOOpAMHATAMHU 1 Paguyc-BexTop. CBsA3b MEXKITY YMeTh onpenensaTe KOOpAUHAThI pa- 19.10
BEKTOpa U KOOPJMHATAMH €TO KOOpJAWHATAMH BEKTOpa U JINYC-BEKTOpa M KOOPJUHATHI BEKTOPA
HayaJa ¥ KOHIIA. KOOpAMHATAMH €r0 Hayajia ¥ KOHIA. yepe3 KOOpAMHATH Hayajla i KOHIIA.
35 IIpocreimue 3agaun B 1 Koopaunatsl cepetnHbl OTpe3Ka, AUHA | YMETh pelaTh MpOCTENINNe 3a1a4y B 20.10
KOOpJIMHATaX. 1 BEKTOpPA, PACCTOSHUE MEX/ITy TOUKAMH. | KOOpAHHATAX
36 YpaBHEHHE OKPY>KHOCTH. 1 YpaBHEHHE OKPYKHOCTH. YMeTh COCTaBIIATh YpaBHEHHE 23.10
OKPYKHOCTH.
37 Pemenue 3amay Ha OKPYKHOCTb. 1 YpaBHEHHE OKPYKHOCTH. YMeTh periath 3a1aun Ha coctaBienue | 24.10
YpaBHEHUS OKPYKHOCTH.
38 YpaBHeHHE NpAMOIl. 1 VYpaBHEHHE IPAMOIL. YMeTb cOoCTaBNATh ypaBHeHHUe mpsiMoil. | 25.10
38 Pemenue 3ana4 Ha ypaBHEHUS 1 YpaBHEHHE IPAMOIL. YMeTb pemiath 3a1aun Ha coctaBienune | 26.10
psIMOH YpaBHEHUS NPSAMOIL.
40 Pewenue 3anay. 1 YpaBHEHUE OKPYKHOCTH U IIPSIMOM. 3HaTh ypaBHEHUS OKPYXHOCTH H
MPSIMOIA; yMETh pelaTh 3a1auu
41 Konmponvnaa paboma Ne3 no 1 MeTton KoOpIUHAT. YMeTh NpUMEHSTH METOJ] KOOPIUHAT 27.10

meme «Memoo Koopounamy

IJId peIICHUA 3aaa4.




2 yeTBEepPTH

42 3auém Ne2 no meme Bexmopwi» MeTton KoOpaUHAT. YMeTh NpUMEHSITHh METOJ] KOOPIUHAT Hos6pb
IUIS peLIEeHUs 3a1ad.
1 2 4 5 6
Cucrtembl ypaBHeHHii - 15 yacoB
43 éHanm KOHTPONBHOH pOa6OTI>I. PanmonansHOE ypaBHEHHE C ABYMS VIMeTh MPE/ICTABIICHHE O CHCTEME JIBYX 6.11
nucTeMsl ypaBHeHU. OCHOBHbIE [IEpPEMEHHBIMU, pa]gHOCI/IJ'ILHLIe DAIMOHATHHBIX YPABHEHHIL C IBYMS
” TOHSITHSL. ypaBHEHUS H IPeoOpa3oBaHuUs [IePEMEHHBIML, O PALHOHATHHOM —
PanmonansHble ypaBHEHHS C PanmonansHoe ypaBHEHHE C IBYMS yPABHEHHH C JIBYMS! TTepeMEHHBIMEL .
JIBYMSI IEPEMEHHBIMU MIEPEMEHHBIMHU U UX PELICHUE OBJTAJICHHE YMEHHEM COBEPIIATE
45 YpaBHEHHE OKPYKHOCTH. dopmyra pacCTOSHUSI MEXKIY ABYMS PABHOCHIIBHBIC TIPEOOPA30BAHMS, 8.11
TOYKaMUu KOOp[[I/IHaTHOﬁ IINIOCKOCTH. peuaTh ypaBHEHUS U CUCTEMBI
46 I'pacdnueckoe pemeHre CHCTEMBI I'paduk ypaBHEHUS, cucTeMa ypaBHe- ypaBHEHUI ¢ IBYMS NIEPEMEHHBIMA 9.11
YpaBHEHUIA. HUU, PELICHUE CUCTEMbl YPABHEHUI.
47 MeToas! pelieHus CUCTEM MeToap! pelieHus CUCTEM YpPaBHEHHUN 3HAaTh pa3IMYHbIE METOALI PEIICHUS 10.11
b
YpaBHEHHUH. PaBHOCHJIBHBIE CUCTEMBI yPaBHEHUII. CHCTEM YpaBHCHHH, paBHOCHJIbHbIE
48 Pemenne cuctemsl ypaBHEHHAN MeTto/ TOACTaHOBKH CHCTEMBbI YPABHCHHH. 13.11
METOJOM IIOJICTAaHOBKH. YmMerhb peliaTb CUCTEMBI ypaBHeHI/Iﬁ
49 Pelienue cucTeMbl ypaBHEHHI Mertoz anre6pandeckoro CI0kKeHus METOAOM HONCTAHOBKH, METOIOM 14.11
METOJIOM alreGpaneckoro IreOpanveckoro CIOKEHHs, METOJIOM
CIOKEHHS BBEJICHUS HOBBIX MIEPEMECHHBIX.
50 Pewenne cucremMsl ypaBHEHUI Merton BBEACHUS HOBBIX IIEPEMEHHBIX 1511
METO/IOM 3aMEHbI IEPEMEHHOM.
51 PanumonanpHble ypaBHEHUS KaK CocraBneHrne MaTeMaTHIECKOM 16.11
MaTeMaTH4eCKHe MOJIENH MoJienH, paboTa ¢ COCTAaBIEHHOI 3HaTh, Kak COCTaBIATH
pEATBHBIX CHTYAIHi MOZEIBIO MaTeMaTHYeCKHE MOJICIIH PEeaTbHBIX
52 Pemrenne TexCcTOBBIX 3a1a4 HA TekcToBBIE 3aJaUl HA COCTABIICHUE CHTYalui 1 PadoTaTh C COCTABICHHOH 17.11
COCTaBJICHUE CHUCTEM YPaBHEHHM. CHUCTEM YpaBHEHMM. MOZCIIBIO.
53 PerieHne TeKCTOBBIX 3a/1a4 Ha TekcToBbIE 33124 HA COBMECTHYIO YMeTb cocTaBATh MaTeMaTHIeCKue 20.11
COBMECTHYIO padoTy. paboTy. MOJIEJIN pealTbHBIX CUTYyallui 1
aboTaTh ¢ COCTABICHHON MOJIEITBIO
54 Pemrenne TeKCTOBBIX 33124 HA TekcToOBBIE 3a/1a4H HA IBIKECHHE. p . A ’ 21.11
IBIKEHHE pelmaTh NpocThle HETMHEHHBIE CUCTEMBI
: YpaBHEHUH JIBYX MEPEMEHHBIX
55 Pemnrenne TeKCTOBBIX 3a7a4 HA TexcToBBLIE 3a4aUd HA CMECU 22.11

CMECH.

Pa3IMYHBIMA ME€TOJaMU1




56 Oo6o06marommit ypok. CucteMbl 1 Cucrembl ypaBHEHHH. MeTO B YMeTh COCTABIIATh MAaTEMaTHUYECKHE 23.11
ypaBHEHUH. pEllIeHUs] CUCTEM YpaBHEHUH. MOJIENIN peaIbHBIX CUTYallud U
paboTaTh ¢ COCTaBICHHON MOJEIBIO
57 Koumponwvnan paboma Ne 4 no 1 CucteMsl ypaBHeHU. MeToabl 24.11
meme «Cucmembvl ypagHeHUuil» pelLIeHNs CUCTEM YpaBHEHUH. YMeTb pears CUCTEMbI ypaBHEHUH.
1 2 3 5 6 9 10 11
CooTHoOlIeHHe MeKAy CTOPOHAMH M YIVIaMM TpeyroJjbHuka— 18 yacos
58 Cunyc, KOCUHYC, TAHT€HC yTIJa. 1 Ornpenenenue CUHyca, KOCUHYca U 3HaTh ONpeaeieHue OCHOBHBIX 27.11
TaHIeHca yria. TPUTOHOMETPUUECKUX (QYHKIIMH U UX
CBOMCTBA.
59 OcHoBHOe TpuroHomerpuieckoe | 1 EnunnyHas monyokpyKHOCTb, YMeTh NpUMEHSITh OCHOBHOE 28.11
TOXKecTBO. DOpMyIIBI OCHOBHOE TPUTOHOMETPHUECKOE TPUTOHOMETPUIECKOE TOXKIECTBO,
PUBEACHUS TOXAECTBO, POPMYJIBI IPUBEICHHUS. (hopMynbl IpUBECHUS.
60 DopMyIIBI AT BEIYUCIICHUS 1 Koopaurate Toukn. @opmysl 11t YmMeTh pemnate 3aaun Ha npuMmenenune | 29.11
KOOPJIMHAT TOYKH. BBIYMCIICHHUSI KOOPAMHAT TOYKH. (hopMyIBI I BEIYUCICHUS! KOOPAUHAT
TOYKH
61 Teopema o momaan 1 Teopema o momaay TpeyroasrHUKA, YMeTh BHIBOAUTH U IPUMEHSTH 30.11
TpEyrojbHHKA. ¢dhopmyna miomany. (dhopMyny MmI0ImAaaN TPEYroabHUKA IPU
pelIeHNH 33124
62 Pemenue 3anau Ha ®opmyiia IIOUIaAN TPEYroJbHUKA. YmMeTh npuMensTh Gopmyiy miomaau | Jexadbpb
TPEYTOJIbHUKH. TPEYroJbHUKA MPU PEIICHUN 33134 1.12
63 Teopema CHHYCOB. 1 Teopema CHHYCOB. 3HaTh TEOPEMY CHHYCOB, YMETh 4.12
NPUMEHSATH TP PEIICHNU 3a]1a4.
64 Pewienue 3anay Ha Teopemy TeopeMa cuHYCOB. 3HaTh TEOPEMY CHHYCOB, YMETh 5.12
CHHYCOB. NPUMEHSATH TP PEIICHNU 3a]1a4.
65 Teopema KOCHHYCOB. 1 Teopema KOCHHYCOB. 3HaTh U YMETh IPUMEHSITH TEOPEMY 6.12
KOCHHYCOB IIPH PELLICHNUH 3a/1a4.
66 Pewenne 3aau Ha Teopemy 1 TeopeMa KOCHHYCOB. YMeTh NpUMEeHsTh TeopeMy KOCHHYcoB | 7.12
KOCHHYCOB. MIPH PEIICHUH 33]1a4.
67 Pemenue TpeyroabHUKOB. 1 Teopema cuHycOB, TeOpeMa KOCHHYCOB | YMETb CTOPOHBI M YIJIbI TpeyrojbHuKa | 8.12
I10 3aJJaHHBIM 3JIEMEHTaM A.
68 Peuienne TpeyroabHUKOB. 1 TeopeMa CUHYCOB, TEOpEMA KOCUHYCOB | YMETh pPelliaTh TPEYrOJbHUKH. 11.12
69 YT0a MeXay BEKTOpamH. 1 [lonsiTre yriia MexmIy BEKTOPaMH. YMeTh npuMeHsTh popMyny yria 12.12

MECXKIY BEKTOpaMH.




70 CkaJiipHOE IIPOU3BEACHHE CkaJisipHOE IPOU3BEACHUE BEKTOPOB HMeTh HOHATHE O CKAIIPHOM 13.12
BEKTOPOB IIPOU3BEICHUH BEKTOPOB.
71 CkanspHoe Ipou3BeieHNUE B CkanspHoe npou3BeICHNE B YMeThb H0Ka3bIBaTh TEOpeMy O cKamsip- | 14.12
KOOpJIMHATax. KOOpAMHATaX. HOM IPOU3BEICHUN BEKTOPOB
72 CRoIiCcTBa CKAISIPHOTO TIPOU3BE- CBRoiicTBa, MpUMEHEHNE CKAISIPHOTO YMeTh NPUMEHSTH CKaIsIpHOE mpou3e- | 15.12
JICHUS] BEKTOPOB. MPOM3BEIEHHS BEKTOPOB. e/icHUE BEKTOPOB TPH PELICHUH 3a]1ad.
73 Pemenwne 3amay. CooTHomIeHHEe MEXTYy CTOPOHAMH U YMeTh HaXOJUTh COOTHONICHUS Mexy | 18.12
yriamu A. CTOpPOHAaMHU U yriiamu A.
1 2 4 5 6.12
74 Pemenmne 3amay. CooTHomIeHHE MEXTYy CTOPOHAMH U YMeTh HaxXoJUTh COOTHONIeHUS Mexy | 19.12
yriamu A. CTOpOHAaMHU U yriiamu A.
75 Konmponvnaa paboma Ne5 no CooTHolIeHHEe MEX Ty CTOPOHAMHU U YMeTh HaxoauTh cooTHoeHus Mexay | 20.12
meme «Coomuowenus ¢ A» yriaamu A. CTOPOHAMMU U yIiaMHu A.
Yucnosble pyHKIMU. 23 yaca
76 AHanu3 KOHTPOJIHHON pabOTHI. OyHKIHA, 00IACTh ONPENENeHUS U 3HaTh ONpeIeNeH s YMCIOBOM 21.12
Omnpepesnenue yncaoBoil QyHKmn MHOXECTBO 3Ha4eHUH (DyHKUIMU. ¢byHKIMU, 001acTU ONpeeNeHus,
77 Ob6nacte onpeneneHus: GyHKIUH. Ob6nacTs onpeneneHus GyHKIIHU. oOmactu 3HaueHus QpyHkumy, rpadpuka | 22.12
Ob6nactp 3HaueHHUs QYHKLUH. OO6nacTh 3Ha4YeHUs PYHKIIHU. ¢yHKUMU. YMETh HAXOAUTh HAXOAUTh
78 Pemenue 3aganuii Ha o6nacTh OGnacTb onpeneneHus GyHKIUH. 005acTh onpeaeneHus u 00nacTb 25.12
omnpezaeneHus U 001acTh O0sacTh 3Ha4YCHUS (PYHKIIHU. 3HAUYCHUS 110 AaHATTUTHYECKOU (hopMyIIe,
3Ha4YeHUs] PYHKIHH. CTPOUTH KyCOYHO-3a/JaHHbIE (DYHKIIHH.
79 CriocoObI 3aanust GyHKIUH. AHaTATHYECKUH, TpadUIeCKHA, 3HaTh crocoOBI 331aHus (PYHKIIHH. 26.12
TaOJIMYHBIH, CIIOBECHBIN CITIOCOOBI YMeTh 1o JaHHOMY TpaduKy COCTaBUTh
80 Pemenne ynpaxxaeHuit Ha Crioco0nl 3amanust QyHKITUH AHAIMTUYECKYIO hopMyITy, 3afaromiyto | 27.12
crocoObI 3a1aHNs QYHKIIHH. (hyHKITHMIO
3 4eTBEPTH
81 CpoiicTBa (QyHKIHIA. Bospacraromas u yosIBatomas Ha 3HaTh CBOIMCTBA (PYHKIIMH: 15.01 01
[TpoMeKyTKH MOHOTOHHOCTH. (dyHKIMSI, MOHOTOHHAsI (DYHKITUS MOHOTOHHOCTB, HawOoOJbIIce U
82 Haxoxnenue npoMexyTKkoB HaxoxneHnne npomMeKyTKoB HauMeHbIllee 3HaYeHUsT (yHKIIHH, 16 .01
MOHOTOHHOCTH MOHOTOHHOCTH. OTPaHUYEHHOCTD, BBITYKJIOCTb U
83 Hawubonbliiee 1 HaUMEHBIIIEE HauMeHblee 1 HauboblIee 3HaUeHNs, | HCPEPBIBHOCTh. YMETh UCCIIEI0BATh 17 .01
3HaYeHne (PyHKINH. HeTpepbIBHAS QYHKIHSI (yHKIMK HAa MOHOTOHHOCT,
84 Haxoxaenne HanOoJIbIIEro U HaumMenbInee v HanboJIbIee 3Hauenus | HAMOOJbIIEE U HAUMEHbIIEE 3HaUeHue, | 18.01
HaMMEHBILET0 3HAYCHUS (PYHKLIH Ha MHOXECTBE OTrpaHUYICHHOCTD, BBIITYKIOCTE 1
HENPEPHIBHOCTb.
85 CgoiictBa Qpynkumii. [loctpoenue [HocTpoenue u ureHue rpaguKoB YMeTb CTpOUTh U UUTaTh Ipaduku 19 .01

¥ yTeHue rpadukoB QyHKIKH.

($yHKUIMH.

hyHKIMI




86 UYeTHbIe ¥ HEUETHBIC (YHKIIHH. UerHast GyHKIUS, HeUeTHAS QYHKIKS, | 3HATh aJITOPUTM HCCICIOBAHUS 22.01
CHMMETPHUYHOE MHOXKECTBO (GyHKIMU HA YETHOCTH M HEYETHOCTb.
87 Pemenne ynpaxuenuit Ha ANropuT™m HccneaoBaHus (YHKINU Ha 23.01
YeTHBIC M HEUETHBIC (PYHKIIUH. YEeTHOCTh, T'payiK HEUeTHON QPyHKIHH, YMETb HCMIOJ30BATE AIFOPHTM
o Hccle10BaHusl GYHKIUH HA YETHOCTh
rpaduk YeTHON QyHKINH.
88 Koumponvuan paboma Ne 6 no CBoiicTsa dyHKIHK YMeTh NpUMeHATh 3HaHus U yMeHus o | 24. 01
meme «Ceolicmea pynkyuu» Y ' teme «Cgolicmea yHxyuuy
1 2 4 5 6
89 AHanm3 KOHTPOJILHON paboTHI. Oynxums Y = X" (n c N) Wmets nonsitue o creneHHoit gpynkumun | 25. 01
Oynxpn Y = X" (n c N) ) C HaTypaJbHBIM TIOKA3aTEeICM, O
_ _ _ CBOICTBax u rpaduke (yHKITHH.
90 ColicTBa QyHKINH CaotlicTBa u rpauK CTEICHHON VMeTh: 26.01
y=x" (n c N) . (YHKIWY ¢ HATypaJIbHBIM TOKa3aTeneM | _ ompeensTh rpabuKy GyHKIHii ¢
91 HOCTpOGHI/Ie rpaq)mca QJYHKHI/II/I Fpaqn/n( (I)YHKI_II/II/I y _ Xn (n c N) YCTHBIM M HCUCTHBIM I10Ka3aTcCJICM, 29.01
_on -CTPOUTH ¥ YUTATh TPA(UKH CTETICHHBIX
y=x"(neN). P
92 ®yukuuu y=x "( neN), nx CrenenHas QyHKIHS C OTpULIATENILHBIM | 3HATh 0 oHsATHH cTeneHHoi pynkuuu | 30. 01
CBOMCTBA U TPaUKH. LENBIM [TOKa3aTesieM, e€ CBOMCTBA U C OTPHLATENHHBIM IEIIBIM
rpaduk IOKa3aTeyieM, O CBOMCTBaxX U rpaduke
GdhyHKIUU.
93 Pemenue ypaBHeHuii 1 Hepa- Pemenne ypaBHeHU 1 HEPaBEHCTB Vwmers onpenensith rpaduku Gpysxmmii | 31. 01
BEHCTB Ipa)I4ecKuM CriocoOoM rpadUUeCcKUM COCOOOM. C YETHBIM U HEYETHBIM OTPHLATEIEHBIM
94 Pemenne 3anaq ¢ Pemenne 3aga4 ¢ HCIOJIB30BaHHEM LEJTBIM [TOKa3aTelIeM, peliaTh Despaib
UCTIOJIb30BaHUEM CBOMCTB ceoiicts pynkiuu y=x"  (neN). rpaduuecKy ypaBHEHHUsI, CTPOUTh 1.02
¢ynxmun y=x" (neN). rpaduku cTeneHHpIX QYHKIHHA ¢
95 Kak moctpouts rpaduk ¢pyHkunu I'padux pynxmum y=mf(X), eciu Ar00BIM MOKA3aTEIEM CTENEHH, 2.02
y=mf(X), ecru u3BecTeH rpapuk usBecTeH rpaduk pynkuuu y=Ff(X). -4UTaTh CBOKCTBA 10 IpapuKy
¢dyuakuuu y=Ff(X). GbyHKIUN
96 OyHKIMSI KyOU4ecKOTO KOpPHS, OyHKIMs KyOn4eckoro KopHs, rpaduk | 3HaTh onpenencHue GyHKIUH 5.02
rpaduk pyHKIIMH hyHKIIH KyOHYeCKOTO KOpHSI, €€ CBOWCTBA,
y= W y= i/; ,CBOTICTBA IAHHO# (YHKITHH. YMETb CTPOUTH TpaduK GpyHKIHH
KyOH4eCcKOro KOpHs
97 Ob6o06marommii ypok. YuciaoBsie UucnoBsie GyHKIUH. YMeTh pemate NpUKIagHbIe 3a1a4H, 6.02
(DYHKIUH, HCIIOJIB3YS IpadMKu U CBOWCTBA
JJIEMEHTAPHBIX QYHKITHH.
98 Konmponvnaa paboma Ne7 no UucnoBsie GyHKIUH. YMeTh pemate NpUKIagHbIe 3a1a4H, 7.02

meme «@ynuxuuu y=x"( NeN)».

HCHONB3Ysl I'padUKH U CBOMCTBA
JJIEMEHTAPHBIX QYHKITHH.

Apu¢pmMeTuyeckasi 4 reoMeTpudecKkas nporpeccum - 16 yacos




99 [TocnenoBaTenbHOCTH. [Tocnea0BaTeIbHOCTD U €€ YJICHBI, 3HaTh onpeecHUE MOCIeI0Ba- 8.02
cIocoObI 3aJaHus TEJILHOCTH U €€ YIECHOB, CIIOCOOBI
MOCJIEIOBATEILHOCTEH. 3aJaHKs TOCIEAOBaTEIbHOCTEH.
100 | Ompenenenue apupmMeTUIECKOI Hatb onpenenenne apuMeTHuecKon 3HaTh onpexenenue apud. nporpeccun | 9.02
nporpeccun. Popmyia N-ro IIPOTPECCUN U BBIBECTH (HOPMYITy N-0ro | U yMeTh BBIBOOUTH (OpMyIy N-0ro
YIEHA. IeHa JIeHa
101 | Apudmernueckas Iporpeccusl. Yuute pemaTs 3a1a4u, UCIOIb3Ys YMeTh pemiath 3a1aun Ha npuMeneHne | 12.02
Pemienne THIOBBIX 3a1a4 ¢dopmyny n-oro unena All. ¢dhopmynsl N-oro unena All
102 | Pemenue 3amau Y4uTh pemarhb 3a7a4u, UCTIONb3Ys 3Hath xapakrepuctuieckoe c.-o AIl | 13.02
¢dopmyny n-oro wiena All YMETh IPUMEHSITh [IPY PELICHUH 3a1a4
103 | ®opmyna cyMMBI N IEPBBIX BriBectu popmyny cymMBl N IEPBBIX 3HaTh U YMETh BBIBOAUTH POPMYITY 14.02
yieHoB All wieHoB All CyMMBbI N iepBbIX 4ieHoB All.
104 | Pemenue TumoBsIx 3amad Ha All Pemenwne 3amaq ¢ UCIONBb30BaHUEM YMeTh IpUMEHSTh (POPMYITy CyMMBI 15.02
¢opmyn cymmsl N nepBbIX wieHoB All | mpu peniennu 3azad.
105 | Pemenwue 3amaq 3akpernyieHne N3y4eHHOr0 MaTeprana 3HaTh Bce GOPMYIIBI U IOHATHS, 16.02
cBs3aHHble ¢ All.
106 | Konm. paboma Ne9 no meme Apudmernueckas mporpeccusi. 3HaTh Bce GOPMYJIbI U MOHATHS, 19.02
«Apudmernyeckasi nporpecc.» cBsi3aHHbIe ¢ ATl
107 | I'eomeTrpuueckas mporpeccus. [lonsTHe TEOMETpUYECKON TIPOTpecCuy; | 3HATH MOHATHE TEOMETPUIECKON 20.02
®dopmyia N-To yieHa. ¢dhopmyina n-ro wiena ['TI nporpeccun U popmyay N-ro wienal T1.
108 | PemeHue THMOBBIX 3a7a4 3akpenuts 3HaHUE POPMYIIBI N-0r0 VYMeTb pemiath 3a1aun Ha npuMenenne | 21.02
ynena ['TI B xone pewenus 3agaqy onpeaenenus ['Tl u popmynsr N-ro
unena ['TI
109 | ®opmyna cymMMBI N EPBBIX BriBectu popmyy CyMMBL; 3HaTh ¥ YMETh IPUMEHSTH IPU 22.02
uneHoB ['T1 BBIPa0OTaTh HABBIKH HAXOXICHHS pemeHnn 3a1a4 GopmMyy CyMMEI N
CYMMBI nepBbixX wieHoB ['T1
110 | ®opmyna cyMMBI N IEPBBIX 3akpenuts 3HauusA o I'T]; BeIpabaTel- YMeTb periath 3a/1aun Ha npuMeHeHne | 26.02
uineHos ['T1 BaTh HaBBIKU 110 PELICHUIO 3a1a4 onpenenenus ['T1 u Gopmynbl cyMMBbl
MEPBbIX N YJICHOB
111 | Cymma GeckoHeuHOH CymmMma Oeckoneunoit I'Tl; 3HaTh GOpPMYITy CyMMBI OECKOHEUHOI 27.02
T€OMETPUYECKON MPOTrpeccuu mpu MPEACTaBIEHUE YHUCIIa B BUIE I'TI u ymeTh €€ NpUMEeHSTh NpU
Igl <1 OOBIKHOBEHHOM JApOOH MIpe/ICTaBJICHUH YKciia B BUJIE
OOBIKHOBEHHOW APOOH
112 | Pemenue 3a1a4. OcHoBnble noaATHs U popmyisl ['T1. 3HaTh Bce (GOPMYIIBI U TIOHSTHS, 28.02
cBs3aHHble ¢ I'T1
113 | Koumponavnas paooma Nel0 no I'eomeTpuyeckas mporpeccus. 3HaTh BCe (OPMYIIBI M TIOHATHA, Mapt
meme «I'eomeTpuyeckas cBsa3anHsble ¢ ['TI. 1.03

Mporpeccus»

JJIMHA OKPYKHOCTH U IUIOIAAbL Kpyra— 12 4.




114 | IIpaBUIbHBIE MHOTOYTOJIEHHKH. [TpaBUIBHBIA MHOTOYTOJIBHHK, YMeTb BEIMHUCIIATH YTOJ MPaBHIBHOTO 2.03
BIIMICAaHHAS ¥ ONMCAHHAS OKPYXKHOCTb. | MHOTOYT'OJIbHUKA, BIMCHIBATh
OIMCHIBATh OKPYKHOCTb
115 | ®opmynsl miIoLIa U, CTOPOHEI, [Inomanp NpaBUIEHOTO MHOTOYTOJIb- YMeTb pemiats 3a1aun Ha npuMenenue | 5.03
paIycoB. HHKa, €T0 CTOPOHA, IEPUMETP, PATNYCHl | (OPMYJ 3aBUCHMOCTH Mexy R, I, aj.
BIMCAHHOW U ONMCAHHON OKPYKHOCTEH
116 IlocTpoenne npaBUIbHBIX ITocTpoenune npaBUIBHBIX YMeTh CTpOUTH NpaBUIbHBIE 6.03
MHOTOYT'OJIbHUKOB. MHOTOYTOJIbHUKOB. MHOTOYTOJIbHUKH.
117 Pemrenne 3amaq Ha [IpaBuiIbHBIE MHOTOYTOJTHHHKH. YMeTb permarth 3a1a9u Ha 7.03
MHOTOYT'OJIbHUKH. MHOTOYTOJIbHUKH.
118 | JInvHA OKPYKHOCTH. JlmuHa OKPYKHOCTH. 3HaTh GOPMYIIBI JIJISI BBIYHCICHHS 9.03
JUTUHBI OKPY>KHOCTH, YMETh PElIaTh
3a]a41 Ha UX IPUMEHEHHE
119 | Ilnomans kpyra. [Tnomanp kpyra. YMeTh HaXOJUTh TUIOLIAb KpyTa, 12.03
MPUMEHSTH Ha TIPaKTHKE.
120 | Ilmomane KpyroBoro ceKTopa. [Inomanp KPyroBoro cexropa. YMeTh HaxoauTh TIomans kpyroporo | 13.03
CeKTOpa
121 | Pemenue 3ama4 Ha OKPY>KHOCTD U JirHa OKpY>KHOCTH M ILIOMIAAb Kpyra. | YMeTh periarh 3aJadd Ha [UTHHY 14.03
KpPYT. [Tromans KPyroBoro cekTopa. OKPY)KHOCTH ¥ TUIOLIAIb KPyTa.
122 | Pemenue 3amay. JlyiMHa OKPY>KHOCTH M ILIOMIA/Ib Kpyra. | YMETh periarh 3ajaud Ha JUTHHY 15.03
[Tiromans KpyroBoro cekropa. OKPY)KHOCTH M TUIOLIAIb KPyTa.
123 | Pemenwuie 3a1a4 Ha OKPYKHOCTh U JiuHa OKpY>KHOCTH U IUIOMIA b Kpyra. | YMeTh pemaTh 3aJaqi Ha JUTHHY 16.03
Kpyr [Tnomanb KPyroBoro cexropa. OKPY>KHOCTH U TIOMIA]Ih KpyTa.
124 | Konmponwvnasa paboma Ne8 no JlIMHa OKpY’)KHOCTH U IJIOIAAb Kpyra. | YMeTh penaTsh 3aa4d Ha JUIMHY 19.03
meme «/[nuna okpyscnocmu u OKPY)KHOCTH ¥ TUIOLIAIb KPyTa.
H0Waob Kpyza»
JBmKeHuss — 5 4.
126 | Orobpaskenue miI-Tu Ha ceOsl. OTtobpakeHne II0CKOCTH Ha ce0s 20.03
127 | lounstue nBuxenusi. CHMMETpHSL. [Ipumeps! nBMXEHNUS, OceBas U 3HaTh, UTO ABJSETCS JIBUKEHUEM 21.03
LEeHTpaJbHast CAMMETPUS IUTOCKOCTH, Kakoe 0TOOpakeHne Ha
IUIOCKOCTH SABJISIETCS] OCEBOM
CUMMETPHEH, a KAKOE LIEHTPaIbHOU
128 | INapanenbHbIi IEPEHOC. napaieJibHbIA IEPEHOC 3HaTh CBOMCTBA NapasICIIbHOTO 22.03

nepeHoca. YMeTb CTpOouTh GUTyphI IpH
napajJieIbHOM IIEpeHOCce Ha BEKTOp 4

4 yeTBepTH




129 | IloBoporT. 1 [TOBOPOT YMeTh CTpOUTh (PUTYPHI IIPH [TOBOPOTE | ANpelib
Pemenue 3anau. Ha yToll & 2.04
130 | Koumponawvnasn paooma Nel2 no | 1 YMeTb pemats pa3nuyHble 3a1a4 Ha 3.04
meme «JIBHKeHHE». JIBIKEHHUE.
Dj1eMeHThl KOMOMHATOPUKH, CTATUCTHKH H TEOPUH BEPOSITHOCTEH - 9 yacos
131 | Ilpocreiimne KoMOUHATOPHBIE 1 Metoa nepebopa BapHaHTOB, IEPEBO 3HaTh, KaK pelars npocTeimme 4.04
3amgayn. [IpaBuito yMHOKEHHS. BO3MOJKHBIX BAPHAHTOB, TIPABUIIO KOMOHMHATOPHBIE 33/1a4H1, PACCMaTPUBAsI
132 JlepeBo BapHUaHTOB. 1 YMHO>XCHHUS, (I)aKTOPI/IaJ'I. JAE€PEBO BO3MOXXHBIX BApPHUAHTOB, 5.04
IlepecTaHOBKH. MeToabl cTaTUCTHYECKOH 00pabOTKH | MPaBHIJIO YMHOMKEHHS
133 | BeIGOp ABYX oeMenToB. Boibop | 1 Pe3yJIbTaTOB U3MEPEHHH, 00Imuil psig 3HATh CTAaTHCTHYECKUE METO/IBI 6.04
TpeX 3IeMEHTOB. ZIAHHBIX H PST AHHBIX KOHKPETHOTO 00paboTKN HHPOPMAIIUH, YHCITIOBBIC
134 | Coucranms ms N anementos o k. 11 W3MEpEeHUs, BapuaHTa psija JaHHBIX, €€ | XapaKTepUCTHKH HH(POpMAIHH. 9.04
Tpeyromsunx Mackans, KpaTHOCTD, 4aCTOTA M NPOLICHTHA 3HaTh KIIACCHYECKYIO BEPOSTHOCTHYIO
9acTOTa, CrPYNIIMPOBAHHBIA PSIT CXeMy, KIIaCCHYECKOe OTpe/IeNICHNEe
135 | BepositHOCTB 1 . 10.04
JaHHBIX, MHOTOYTOJIbHUKHI BEPOSTHOCTH, OHSATHUS CITydaiiHOE
TPOTHECTIONIOKEOTO COOBITHA. pacrmpeeneHus, YUCIIOBEIE cOOBITHE, TOCTOBEPHOE M HEBO3MOXKHOE
136 | BeposTHOCTE CyMMBI 1 XapaKTepUCTUKH HHOpMaIuu (MOJa, | COOBITHS, HECOBMECTHBIC COOBITHS, 11.04
HECOBMECTHBIX COOBITHIH. 00BeM, pasmax, cpeanee). Ciydaiinple | COOBITHS, TIPOTHBOIIOIOKHBIE JAHHOMY
137 | CuyuaiiHble COOBITHSA U HX 1 COOBITHUS: IOCTOBEPHOE 1 HEBO3MOXKHOE | COOBITHIO. 12.04
BCPOSATHOCTD. COOBITHS, HECOBMECTHEIC COOBITHSI, HmeTs nipeacraBieHue o
138 | MHOrOyroJNBEHUKH 1 COOBITHE, MPOTUBOIOJIOKHOE JAHHOMY | CTATHCTHYECKOW YCTOHYUBOCTH, 13.04
pacrmpeneneHus JaHHbIX. COOBITHIO, CyMMa JIBYX CITy4aifHBIX CTaTUCTUYECKOH BEPOSITHOCTH.
139 | Konmponwvnan pasoma Nell no | 1 coObITHii. Kitaccnueckas VMeTs pemath npocTenme 16.04
meme «JIeMeHTEI BEpOATHOCTHas cxema. Kimaccuueckoe CTATHCTHYECKHE 3a/1a1H.
KOMGHHATOPHKH M Ompe/ieIeHHe BEPOSTHOCTH. YMeTh pemars npocTeiime
CrarucTrueckasi yCTOHYMBOCTb, KOMOWHATOPHBIE M BEPOSITHOCTHBIE
CTATUCTUKHY
CTaTHCTHYECKasi BEPOSITHOCTb. 3a1a4H.
HTorosoe noBropenne Kypca mareMatuku 9xiacca — 30 yacon
140 | Pemrenwue 3a/1a4 Ha BEKTOPBI. 1 Koopaunatsl BekTOpa, METOA YMeTh pemars 3a7aui Ha BEKTOPBI. 17,18.04
141 1 KOOpJIHAT
142 | Teopembl CHHYCOB U KOCHHYCOB. 1 Teopema cuHYCOB, TeOpeMa KOCHHYCOB | YMETh HaXOJIUTh BCE DJIEMEHTEHI 19,
143 1 TPEYTOJIbHUKA 20.04
144 | TIpoBepouHas paboTa. 1 I'eomeTpuyeckuit MaTepuran I'eomeTpryeckuit MaTepuan 23,
145 24.04
146 | TIpeoOpa3oBaHMe BHIPLKEHHUI 1 3aKkpenuTh yMEHUS YIpoIaTh YMeTh ynpomars BeIpaXKeHUs 25,
147 1 BBIPAKEHHS 26.04
148 | JIuneitHble ypaBHEHUS M UX 1 HaBbIku perienns TMHEHHBIX YMeTh perath THHEHHbIE YPaBHEHHS 27,30.04
149 | cucremsr. 1 YPaBHEHHIA, UX CHCTEM Y X CHCTEMBI




150 | IMenbie u qpOOHBIE YPaBHEHMS 1 HaBpiku permeHus enbx 1 JpoOHBIX YMeTb permarh neasie U ApoOHbIe Mait
151 1 ypaBHeHui ypaBHEHHUsI 2,3.05
152 | KBaaparHble ypaBHEHHS U HX 1 [ToBTOPHTH pEIICHHE KBAPATHBIX VMeTh peliaTh KBaap. ypaBHEHHs 4,7.05
153 | xopuu 1 ypaBHEHHil
154 | PeureHue HEpaBEHCTB U UX 1 3aKkpenuTh yMEHHS peliaTh YMeTh pelrath HepaBeHCTBA U UX 8,10.05
155 | cucrem 1 HEPaBEHCTBA U MX CUCTEMBI CHCTEMBI
156 | dyHkIUM U ux rpaduku 1 [oBTopuTh onpeneneHust GyHknui ux | 3HaTh onpeneneHus GpyHkuui u ymers | 11,14.05
157 1 rpaduKoB. CTPOMTB UX IpauKu
158 | TekcroBbie 1 3aj1auu Ha JABMKCHHUE, IPOLICHTBI, VMeTh penraTh TEKCTOBBIC 3a/1a9H. 15,16.05
160 | sajmaum. 1 yacTy, pabory.
161 | Pemenwue 3amanuii ¢ 1 3amanud ¢ mapaMeTpamMH U MOLYJSIMH. | YMeTh pemarth 3afanus ¢ napamerpamu | 17,18.05
162 | mapameTpamu 1 MOIYNSAMMU. 1 U MOZYJISIMU.
163 | BeposATHOCTb U CTATHCTHKA. 1 DONeMeHTHI CTATUCTHKH U TEOPHH YMeTh HaXOUTHh MEUAHY, MOJY, 21.05
BEPOSATHOCTEH pa3Mmax, cpeiiHee reoM. 1 apupM.
164 | Hmozosas konmponvnan 2 [IpoBepuTh YpOBEHH MOATOTOBKU K IIpoBepuTh YpOBEHH MOATOTOBKU K 22,23.05
165 | padoma TMA T'MA
166- | Peseps — 4u. 4
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