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HOACHUTEJIBHASA 3AIIMCKA
Pabouas mporpamma npoduinbHoro kypca «Marematuka» s 10-11 ximacca cocraBnena
Ha OCHOBE CJICJYIOIIUX HOPMAaTUBHO — IIPABOBBIX IOKYMEHTOB:
*ABTOpCKas mpuMmepHas mporpamma A. I'. Mopakosuua (npoduiibHbIH ypoBeHb). (Anredpa u
Hayaja MaTeMatuieckoro ananmmsa. 10-11 kmaccesl./ aBt.- coct. LY. 3ybapeBa, A.I'. MopakoBud
[Iporpammsl 0011e06pa3oBarenbHbIX yapexxaenuid. I'eomerpus. 10-11 kmacest / coct. T.A.
bypmucrposa M.;

B cootBercTBuu ¢ npuHATOi KoHuenuueil pa3BuTrs MareMaTH4eckoro o0pa3oBaHus B
Poccuiickoit deneparuu, MmaTeMaTHYECKOE 00Opa30BaHUE PEIIACT, B YACTHOCTH, CJICIYIOIINE
KJIFOUYEBBIE 3a/1a41:

—(IPENOCTABIISITH KaXKJIOMY 00y4aroUIeMycsi BO3MOXHOCTb JJOCTH)KEHUS YPOBHS
MaTeMaTHYE€CKUX 3HAaHUHM, HEOOXO0IMMOTO IS JalIbHEeUIIIeH YCTICIIHOM KU3HH B OOIIECTBEY;,
—«obecreunBaTh HEOOXOJMMOE CTPAaHE YHUCIIO BBITYCKHUKOB, MaTeMaTH4eCKast MOATOTOBKA
KOTOPBIX JOCTATOYHA JUIsl MPOIOJKEHUS 00pa30BaHus B Pa3IMUHbIX HANpaBICHUSAX U IS
MPaKTUYECKON JeSITENIbHOCTH, BKIIIOUAsl MPENoiaBaHie MaTEMaTHUKU, MaTeMaTHYECKHE
uccaeaoBaHus, padboTy B chepe nHGOPMAIIMOHHBIX TEXHOJIOTUN U JIP.»;

—«B OCHOBHOM 0O0IIIEM U cpeiHeM 0011eM 00pa30BaHUU HEOOXO0IUMO MPETYCMOTPETh
MOATOTOBKY OOYYaIOIINXCS B COOTBETCTBUU C MX 3aIIPOCAMU K YPOBHIO IIOJITOTOBKH B cdepe
MaTeMaTHIEeCKOTO 00pa30BaHUSI.

CoOTBETCTBEHHO, BBIACISAIOTCS TPHU HANPABJICHUS TpeOOBAaHUH K pe3ylbTaTaM
MaTeMaTH4eCKOro o0pa3zoBaHUs:

1) mpakTHKO-OPUEHTUPOBAHHOE MaTeMaTHIEeCKoe 00pa3oBaHue (MaTeMaTHKa IS )KU3HHU);
2) MaTeMaTHKa JJIsl UCTIOJIb30BaHuUs B Mpodeccuy;

3) TBOpueCcKOe HallpaBjIeHHE, Ha KOTOPOE HalleJeHbI Te 00ydaronnecs, KOTOpble IUIaHUPYIOT
3aHUMATBHCS TBOPYECKOH M HCCIIEIOBATEILCKON pabOTOM B 001aCTH MaTEMaTHUKH, (PU3UKH,
SKOHOMMKH U JIPYTUX 00JIACTAX.

esn 1 3agaum, peniaemMple NMPU peaau3anuu padodeid NporpaMmsl.

N3yuenne MareMaTUKu Ha CTYMIEHU CPEAHETo o0Iero oopa3oBaHus Ha PO PHILHOM
YpOBHE HAIpaBJIEHO HA JOCTH)KEHHE CIIEIYIOIINUX LeJIei:

- opMUpOBaHUE MPEICTABICHUN O MaTeMaTHKE KaK YHUBEPCAIbHOM SI3bIKE HAYKH,

CPEICTBE MOJICTTMPOBAHMUSI SIBJICHUN U MPOLIECCOB, 00 HIEAX U METO/IaX MaTeMaTUKU;

- pa3BUTHE JOTMYECKOT0 MBILIUICHUS, AITOPUTMUUECKON KYJIbTYphl, KPUTUYHOCTH

MBIILJICHHS Ha YPOBHE, HEOOXOAMMOM JIIsl 00y4YeHHs B BBICHICH IIIKOJIE [0 COOTBETCTBYIOLIECH
CHENHaIbHOCTH, B OyAyIiei npodeccuoHanbHON AeITeIbHOCTH;

- OBJIICHUE MaTEeMaTHYECKUMU 3HAHUSAMU U YMEHUSIMU, HEOOXOIUMBIMH B

MTOBCETHEBHOM JKU3HHU, JUIS U3YUYCHHUS IIKOJIbHBIX €CTECTBEHHOHAYYHBIX AUCHUIUINH Ha 6a30BOM
ypOBHE, 715 MOJTy4eHUs 00pa3oBaHus B 00JaCTsIX, HE TPEOYIOIINX yrIyOJIeHHON
MaTeMaTH4eCKON MOrOTOBKHY;

- BOCIIUTAaHUE CPEACTBAMH MAaTEMATHKHU KyJIbTYpPhl TUYHOCTH: OTHOILICHUS K

MaTeMaTHKe KaK 4YacTH 00Ie4eI0OBEYeCKON KyIbTyphl: 3HAKOMCTBO C UCTOPHEH pa3BUTHUS
MaTeMaTHKH, 3BOJIOIUEH MaTeMaTHYeCKNX UACH, MOHUMAaHUS 3HAYMMOCTH MaTeMaTUKU IS
0OLIECTBEHHOTO MTPOrpecca;

- MOATOTOBKY K MOCJEAYyIoUIeMY Npo(eccHOHaTbHOMY 00pa30BaHMIO WIIH
npodeccuoHaABbHOM IEATENBHOCTH U MPHOOPETEHUE MPAKTUYECKOTO OMBITA JeSTEIbHOCTH,
MpEeIIeCTBYIOLIeH MpodhecCHOHATBHOM.

Omnpenenenue Mecta ¥ pojiM y4eOHOTo Kypca, IpeMeTa B OBJIaICHUH 00yYaroIuMHUCS
TpeOoBaHU K YPOBHIO MOJTOTOBKH 00y4aroNInXcsl (BBITYCKHUKOB) B COOTBETCTBHUH C
(benepanbHBIMU TOCYJaPCTBEHHBIMU 00pa30BaTeIbHBIMU CTAHIAPTAMH.

[Ipu u3ydeHnn Kypca MaTeMaTUKH Ha TPO(UIHFHOM YPOBHE MPOIOIDKAIOTCS U TOTYYar0T
pa3BHUTHE COJEPKATEIbHBIC JIMHUU: «ANreOpay, « DyHKINN», «YpaBHEHHS 1 HEPABEHCTBAY,
«["eomeTrpus» BBOIUTCS MOIYNbh «MaTtematnuueckuii aHanms». B paMkax ykazaHHBIX
COJIepKaTeNbHBIX TUHUH PEIIatoTCs CIASAYIOINEe 3a]au:

- cUcTeMaTHu3allis CBEACHUI O YMCIIaX; N3y4eHUE HOBBIX BHJIOB YHCIOBBIX BBIPAKCHUN U



(bopMyIT; COBEPLICHCTBOBAHNE MPAKTUUECKUX HABBIKOB U BHIYUCIUTEIBHOM KYJIbTYPHI,
pacumpeHne U COBEPIISHCTBOBAHME aNreOpanyecKkoro amnmnapara, copMupoBaHHOTO B
OCHOBHOI IIIKOJIE, ¥ €r0 IPUMEHEHHUE K PEIICHUIO MaTEMaTHYECKUX U HEMATEMaTHYECKUX
3aza4;
- paciupeHe U cucTeMaTH3anus OOIMKX CBEJCHUH 0 QYHKIUAX, OMOJHEHHE KIacca
M3y4aeMbIX (DYHKIHMHA, WITIOCTPAIMS IIMPOTHI TPUMEHEHUsT (GYHKIUH ISl ONMCAHUS U
U3YYEHHUs pealIbHbIX 3aBUCUMOCTEN;
- pa3BUTHE NIPEJCTABICHUN O BEPOSITHOCTHO-CTATUCTUUECKHUX 3aKOHOMEPHOCTSX B
OKPY’KaIOIllEM MUPE, COBEPLIEHCTBOBAHUE NHTEIJIEKTYaJIbHBIX U PEYEBBIX YMEHUI MyTeM
o0oraIieHus: MaTeMaTHYeCKOTO S3bIKa, PA3BUTHUS JIOTUIECKOTO MBIIIIJICHHUS;
- 3HAKOMCTBO C OCHOBHBIMHU UJIESIMH U METO/IaMU MaTeMAaTUYECKOTO aHAJIN3a,
cUCTEeMaTH3alMsl CBeJIeHUH 0 (pUrypax Ha IJI0CKOCTH; MHOTOTPaHHUKOB U TEJl BpalllEHUs B
IIPOCTPAHCTBE;
- U3y4eHHE CBOMCTB IPOCTPAHCTBEHHBIX T€J, POPMUPOBAHUE YMEHUS IPUMEHSATh
MIOJIy4Y€HHBIE 3HAHMS ISl pEIICHUs TPaKTUUECKUX 3aa4;
- COBEpILIEHCTBOBAHHUE MPAKTUYECKUX HABBIKOB M BHIYMCIUTEIBHON KYIbTYPBI,
paciiupeHne U COBEpIIEHCTBOBaHUE aare0panyecKkoro amnmnapara, copMUpPOBaAaHHOTO B
OCHOBHOI IIIKOJIE, U €r0 MPUMEHEHHE K PEIICHUIO TEOMETPUUECKUX 3a/1a4.

OO0mas xapakrepucTuka npeamera «MaremaTuka»

B npoduibHOM Kypce conepxaHne 00pa3oBaHus, MPEACTaBIEHHOE B OCHOBHOM MIKOJIE,
pa3BHUBaeTCs B CIEAYIOMINX HANPaBICHUAX:

sccTeMaTH3alus CBEICHUH 0 unciax; GopMUPOBaHUE MPEICTABICHHUMN O pacIIMpEeHUN
YHCIIOBBIX MHOKECTB OT HaTYpaJbHBIX /10 KOMIUIEKCHBIX KaK CII0COO€ MOCTPOEHUSI HOBOTO
MaTeMaTHYeCKOro anmnapara JJis peleHus 3a7a4 OKPYKalollero Mupa 1 BHyTpEHHHUX 3a]1a4
MaTeMaTHKHU; COBEPIIIEHCTBOBAHNE TEXHUKU BBHIYHMCIICHHUI;

*pa3BUTHE U COBEPILIEHCTBOBAHNE TEXHUKH alreOpandecKkux npeoodpazoBaHUi, peIeHus
YpaBHEHMI, HEPABEHCTB, CHCTEM;

*CUCTEMATHU3alUs U PACIIMPEHNE CBEAECHUHN 0 (YHKIUAX, COBEPIICHCTBOBAHHE
rpadM4ecKuX yMEHUH; 3HAKOMCTBO C OCHOBHBIMHU UJESIMHM U METO/IaMU MaTEMaTHYECKOTO
aHaIM3a B 00beMe, MO3BOJIAIOIIEM UCCIIEI0BAaTh AEMEHTAapHbIE (PYHKIIMK U PelIaTh MpocTenIme
reoMeTpudeckue, GU3nuecKue U Apyrue NpuKiaaHble 3aJauu;

*pacIIMpEeHUE CUCTEMbI CBEICHUH O CBOMCTBAX INIOCKUX (QUTYp, CUCTEMATUYECKOE
U3y4eHHe CBOMCTB IPOCTPAHCTBEHHBIX TEJI, Pa3BUTUE MPEICTABICHUI O F€OMETPUYECKUX
U3MEPEHUSX;

*pa3BUTHE NPEJICTABICHUHN O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B
OKpYKaloIlleM MUDE;

*COBEpPLICHCTBOBAHME MAaTEMaTHUECKOrO Pa3BUTHS 0 YPOBHS, MO3BOJIAIOLIETO0 CBOOOIHO
MPUMEHATh U3y4eHHbIE (haKThl U METOJIbl IPU PELICHUH 33/1a4 U3 Pa3JInYHbIX pa3JesoB Kypca, a
TaKXe UCIO0JIb30BaTh UX B HECTAHAAPTHBIX CUTYyalUsX;

*(popMHpOBaHUE CITIOCOOHOCTU CTPOUTH U UCCIIEAOBATh MPOCTEHIIINE MaTEMATHYECKUE
MO/IEJIM IIPY PEIICHNH NPUKIAHBIX 33/]a4, 33/1a4 U3 CMEXHBIX TUCLUIIINH, yri1yOneHue 3HaHuH
00 0COOEHHOCTSIX MPUMEHEHUSI MaTEMaTUYECKUX METO/I0B K MCCIIEIOBAHUIO IIPOLIECCOB U
SIBJICHUI B IPUPOJIE U OOILECTBE.

Kypcsl matematuku 1 10-11k1accoB ckiaapIBaeTCs U3 CIEAYIOIUX COAEPKATEIbHBIX
KOMIIOHEHTOB: aJire0pbl, MAaTEMaTHUYECKOTO aHAIN3a, KOMOWHATOPUKH U TEOPUHU BEPOSTHOCTEH,
TEOMETPHH.

Kypc HaneneHn Ha popMHpOBaHUE MaTEMAaTUYECKOT'0 anmapara Jjs peleHus 3a/1a4d u3
MaTeMAaTUKHU, CMEXHBIX IPEAMETOB, OKPYKaIOIIel pealbHOCTH. SI3bIK anreOpsl U
MaTEMaTHYECKOr0 aHaJIM3a MOAYEPKUBAECT 3HAUEHNE MAaTEMATUKH KaK S3bIKa JUIs IOCTPOCHHUS
MaTeMaTHYECKUX MOJIENEH, TPOLIECCOB U SBJIEHUHN pealbHOT0 Mupa. OMHON U3 OCHOBHBIX 3a7a4
M3yUYEHHs] MAaTEMAaTHUKHU SIBJSIETCS PA3BUTHE aJITOPUTMHUECKOTO MBILIUIEHHS, HEOOX0IMMOTO, B
YaCTHOCTH, JUI OCBOEHHS Kypca HH()OPMATHKH; OBJIaICHUE HAaBbIKAMHU JE€AYKTHBHBIX
paccyxaenuit. [IpeoOpazoBanue cuMBOIMUYECKUX (POPM BHOCUT CBOIl crielipuuecKuii BKIaa B
pa3BUTHE BOOOpaKeHHUs, CIIOCOOHOCTEN K MaTeMaTHYECKOMY TBOpUECTBY. Jlpyroi BaxxHOM



3a/lauel N3y4eHHsI MAaTEMATUKH SBJISIETCS NOJYyYEHHUE IKOJIbHUKAMU KOHKPETHBIX 3HaHUM O
(GYHKIHSIX KaK BOKHEHIIIEH MaTeMaTHUECKOW MOJICTH JIJIsl OTIMCAHUS U UCCIICI0BAHUS
pa3zHO0Opa3HBIX MPOIECCOB (PaBHOMEPHBIX, PABHOYCKOPEHHBIX, SKCIIOHEHITUAIBHBIX,
NEPUOANYECKUX U Ap.), s POPMUPOBAHUS Y YUAITUXCS TPEACTABICHUH O POJIM MAaTEMATHKH B
Pa3BUTHH LUBWIM3ALUHT U KYJIbTYPHI. DIIEMEHTHI JIOTUKUA, KOMOMHATOPUKH, CTATUCTUKU U
TEOPHUH BEPOSTHOCTEH SBISIOTCA 00S3aTEIbHBIM KOMIIOHEHTOM LIKOJIBHOTO 00pa30BaHMs,
YCUJIMBAIOIIUM €T0 MPUKIIAJIHOE U MPAKTUUECKOE 3HaYCHHE. DTOT MaTepuail Heo0X0IuM,
Ipexie Bcero, it (opMUpoBaHUs (HYHKIMOHATBHOW TPAMOTHOCTH — YMEHUH BOCIIPHHUMATH U
aHAJIM3UPOBATh MH(POPMALMIO, IPEACTABIEHHYIO B Pa3IMYHbIX (popMax, IOHUMATh
BEPOSATHOCTHBIN XapaKTEp MHOTUX PEAJIbHBIX 3aBUCUMOCTEN, IIPOU3BOANUTD IPOCTEUILINE
BEPOSITHOCTHBIE pacyeThl. I3yueHne ocHOB KOMOMHATOPUKY MO3BOJIUT yYalleMYyCs
OCYIIECTBIISITH PACCMOTPEHHUE CIIydaeB, Iepedop U MoACYET YHCIa BAPHAHTOB, B TOM YHUCIIE B
MPOCTENIINX NPUKIAAHBIX 3a1a4aX. [Ipy u3ydeHnn CTaTUCTUKU U TEOPUU BEPOSTHOCTEN
00oTaIaTcs NPeACTaBIEHUS O COBPEMEHHOM KapTHHE MUPA U METOJaX €ro UCClieJ0BaHus,
(dhopMupyeTcsi HOHUMaHNE POJIM CTATUCTUKU KaK HCTOYHUKA COLIMATIbHO 3HAYUMOM
nH(pOopMalNH, U 3aKJIaIbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIITIEHUs. TakuM 00pa3om, B X0J1e
OCBOEHMS COJIEpKaHUS Kypca ydalluecs MOJIy4at0T BO3MOKHOCTb:

1.pa3BUTh NPEACTABIECHUS O YUCIIE U POJIA BBIYUCIICHUN B YEJIOBEYECKOM IIPAKTHUKE;
copMUpOBaTh MPAKTUUECKHE HABBIKY BHITIOJHEHUS YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAIbHBIX
BBIYMCIIEHUH, Pa3BUTh BBIUUCIUTENbHYIO KYIbTYPY;

2.0BIaIETh CUMBOJIMYECKUM SI3BIKOM alreOpbl, BBIpaboTaTh GOpMaIbHO-OTIEpaTUBHBIE
anreOpanvecKkre YMEHHs U HAyYUThCs IPUMEHSTh UX K PEHICHUIO MAaTEMaTHUYECKUX U
HEMATEeMaTUYECKUX 3a1a4;

3.M3y4UTh CBOMCTBA U rpaMKu dJIEeMEHTapHbIX QYHKIUI, HAYYUTHCS UCIOJIB30BaTh
(GyHKIIMOHATBHO-TpapUUecKre MpeICTaBICHUs Ul ONTUCAHUS U aHaIM3a pealbHbIX
3aBHCHUMOCTEI;

4.pa3BUTh NPOCTPAHCTBEHHBIE MPEACTABICHUS U H300pa3uTENIbHbIE YMEHUS, OCBOUTH OCHOBHBIE
(akThl 1 METOIbI INIAHUMETPUH, TTO3HAKOMUTBHCSA C MPOCTEUITMMH MPOCTPAHCTBEHHBIMU TeJIaMU
H UX CBOMCTBaMM;

5.M0MY4YUTh IPEACTABICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJIbBHOM MHUPE U O
Pa3IMYHBIX CITOCO0aX UX U3yUEHUs, 00 0COOCHHOCTSX BHIBOJAOB M IIPOTHO30B, HOCSIIINX
BEPOSATHOCTHBIN XapaKTep;

6.pa3BUTh JIOTMYECKOE MBIIUICHUE U peYb — YMEHHUS JJOTHYECKH 000CHOBBIBATDH CYXICHMUS,
MIPOBOJIUTH HECIIOKHBIE CUCTEMATU3ALUH, IPUBOIUTH IPUMEPBI U KOHTPIIPUMEPBI,
MCIO0JIb30BATh PA3IMYHbIC S3bIKK MATEMATHKH (CIOBECHBIIM, CHMBOIMYECKHM, rpaduueckuit) mmis
WJUTFOCTPALIMK, HTHTEPIIPETALUHU, aprTyMEHTAI[UU U 10Ka3aTeIbCTBA;

Pa3nen reomerpun no3BoJauT chopMHUPOBATH MPEACTABICHUS 00 N3y4yaeMbIX MOHSITUAX U
METOJIaX KaK BaKHEUIINX CPEICTBAX MAaTEMAaTUYECKOIO0 MOJIEIHUPOBAHMS PEaIbHBIX IIPOLIECCOB U
SIBJICHUU. paclio3HaBaTh Ha YepTek axX U MOJIEISIX IPOCTPaHCTBEHHBIE (POPMBI; COOTHOCUTH
TpeXMepHbIE OOBEKTHI C UX OMUCAHUSIMH, U300paKEHUSIMH; OITUCHIBATH B3aMHOE
pacmooKeHue IPSIMbIX U TNIOCKOCTEH B TPOCTPAHCTBE, apTyMEHTUPOBATH CBOU CYKIEHHS 00
3TOM PACIIOJIOKEHUH; AaHAJIM3UPOBATH B IPOCTEUIINX CIy4yasiX B3aMMHOE PaCIOIOKEHUE
00BEKTOB B IPOCTPAHCTBE U M300pakaTh UX; U300pakaTb OCHOBHBIE MHOTOIPAHHUKH;
BBITOJIHAT YEPTEXKHU 110 3aJaHHBIM YCIOBHSM; CTPOUTH CEUEHUs KyOa, IPU3MbI TUPAMU/IbI,
KpYIJIBIX TE€J; pellaTh INIAHUMETPUYECKUE U CTEPEOMETPUUECKUE 3a]1a4l HAa HAX0XKICHUE
reOMETPUYECKUX BETUYUH (JJIUH, YTIIOB, IJIOLIA/Iei); HCIOJIb30BaTh IPU PELICHUN
CTePEOMETPUYECKUX 3a/1au TUIaHUMEeTprudecKkre GakThl U METOJIbl, BEKTOPHYIO alaredpy,
IIPOBOJUTH JI0KA3aTENIbHBIE PACCYKICHUS B XO/I€ PELLIEHUS 3aau.

Mecrto npeamera B 0a3MCHOM y4eOHOM IUIaHe
Jannas nmporpamMmMa paccuntana Ha 402 yyeOHBIX yaca Ha JiBa rojaa oOydenus (204 gaca B
10 kmacce u 198 yacoB B 11 kiacce). CornacHo ¢enepaibHOMy 0a3ucHOMY y4eOHOMY IJIaHy Ha
U3yueHHe MaTeMaTUKU Ha mpoduibHOM ypoBHE B 10 u 11 kimacce B yueOHOM IU1aHE OTBOJIUTCS 6
4acoB B HEJENI0, U3 KOTOPBIX MPEIYCMOTPEHO 4 yaca B HEJEII0 Ha U3y4eHHe Kypca ajreOpbl U



HayaJl MaTeMaTU4YecKOro aHajus3a U 2 4yaca Ha uzydeHue reomerpuu. [lng oOydenus anredpe u
HavajaM MaTemarudeckoro ananmsza B 10 — 11 xiaccax BeiOpana conepkarenbHas auHus Al
MopuakoBuya.

C nenpro noxaroroBku k EI'D mpenycMOTpeHbl 4Yachl Ui MPOBEACHMS JAMArHOCTUYECKUX
paboT, cTapTOBOTO KOHTPOJIS, TPOOHOT0 3K3aMeHa.

Pacnpenenenue yueOHOro BpeMeHH MEKIy ITUMU IIPEIMETaMHU IIPEICTaBICHO B TaOIHUIIE.

Kaaccel | [Ipeamersl MaTeMaTHYeCKOT0 IMKJIA KoaunuyecTBo yacoB
10 Anrebpa 136
I'eomerpus 68
11 Anrebpa 132
I'eomerpus 66
Bcero 402
204 gacoB mns m3ydenus B 10 xmacce u3 pacuéra 6 wacoB B Hezelno (4 gaca anredpa, 2 Jyaca
reoMeTpHsl);

198 gacor mis uzyuenus B 11 kimacce u3 pacuéra 6 4yacoB B Hezaemo (4 gaca anredpa, 2 Jyaca
reoMeTpHsl);

JInuyHOCTHBIE, MeTAaNpeAMeTHbIE U NPeAMETHbIE Pe3yJabTAThl 0CBOCHHUSI YY1€OHOT 0
npeamera «MaremaTuka»
10-11 kaacesl
JINYHOCTHBIE Pe3yabTATHI:

-OpUeHTaMs OOyJaromMXCsSd HAa peaju3aldi0 TO3WUTHUBHBIX JKU3HECHHBIX IEPCICKTHB,
WHUIMATUBHOCTh,  KPEaTMBHOCTh, TOTOBHOCTh W  CIIOCOOHOCTh K  JIMYHOCTHOMY
CaMOOIIpeIeIeHHIO, CTIOCOOHOCTh CTaBUTh LIENTU U CTPOUTH KM3HEHHbIE TJIaHBI,
-TOTOBHOCTh UM CIOCOOHOCTh OOYYaloOIIMXCS K CaMOpPa3BUTHIO M CaMOBOCIHUTAaHUIO B
COOTBETCTBUU C 00I€YETIOBEUECKUMH LIEHHOCTSAMHU U UeallaMU T'PakIaHCKOTO O0IIeCTBa;
-HpPaBCTBEHHOE CO3HAHME M TOBEJCHHE HAa OCHOBE YCBOEHHUS OOIIEYETOBEUYECKUX IICHHOCTEH,
TOJIEPAHTHOTO CO3HAHMSI U MOBEAEHHUS B MOJUKYJIBTYPHOM MHpPE, TOTOBHOCTU M CIIOCOOHOCTHU
BECTHU JTUAJIOT C APYTUMHU JIOAbMH, JOCTUTaTh B HEM B3aUMOTIOHMMAaHUsI, HAXOUThH 00IUe 1eNH
U COTPYJIHHUYATH IJIs UX JOCTUXKEHUS;
-IIPUHATHE TYMAHUCTUYECKUX LIEHHOCTEH, OCO3HAaHHOE, YBa)KUTEIbHOE U J00poKenaTesbHOe
OTHOIIEHHE K JPYroMy 4eJI0OBEKY, €r0 MHEHHUIO, MUPOBO33PEHUIO;
-pa3BUTHE KOMIIETEHIIUH COTPYAHUYECTBA CO CBEPCTHHKAMH, JETBMHU MIQJIIET0 BO3pacTa,
B3POCIBIMH B 00pa30oBaTeNbHON, OOIIECTBEHHO TMOJE3HOM, yueOHO-HCCIeA0BaTEIbCKOM,
MIPOEKTHOM M IPYTUX BUIAX JAESITEIbHOCTH.
-MHUPOBO33pEHHE, COOTBETCTBYIOLEE COBPEMEHHOMY YPOBHIO DPAa3BUTHS HAYKH, 3HAUMMOCTH
HAayKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPYECTBY, BIIQJICHHME JOCTOBEPHOM
uHpopmalrend 0 MepeloBhIX JOCTHKEHHUSIX U OTKPBITUSX MHUPOBON U OTEUECTBEHHOW HAyKH,
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBa;
-TOTOBHOCTH M CIIOCOOHOCTH K 0Opa30BaHHIO, B TOM YHCIIe CaMOOOpa30BaHUI0, Ha MPOTSHKEHUU
BCEH IKU3HHU; CO3HATEIBHOE OTHOIICHHE K HENPEephIBHOMY OOpa30BAHHUIO KaK YCIOBHIO
ycIenrHo# npodeccnoHanbHOM 1 001ECTBEHHON AEITEIbHOCTH;
-OCO3HAHHBIA BBIOOP Oyaymieil mpodeccun Kak MyTh W CHOCOO peanu3alud COOCTBEHHBIX
KU3HEHHBIX TJIaHOB;
-TOTOBHOCTH O0yUarouxcs K TPyI0BOi MpodeCCHOHATBHON NESTENBHOCTH KaK K BO3MOXHOCTH
y4yacTHSi B pEIICHWU JIMYHBIX, OOIIECTBEHHBIX, TOCYJApPCTBEHHBIX, OOIIEHAIMOHATBHBIX
npobiuem;
-OTPeOHOCTh TPYOUTHCS, YBaXEHHE K TPYAy U JIOASIM TpyJa, TPYJOBBIM JIOCTHXKEHUSM,
T0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHE K pasHbIM BHUAAM TPYIOBOU
NeSITeNIbHOCTH;
-TOTOBHOCTh K CamMOOOCTYXMBAaHUIO, BKJIIOYas OOy4eHHE U BBINIOJHEHHE JIOMAIIHHUX
00s13aHHOCTEH.



-pu3nYecKoe, IMOIMOHATBHO-TICUX0JIOTHYECKOe, COMaIbHOe Onaromnoiaydne OO0y4JarommXxcs B

KU3HU 00pa30BaTEIHHON OpraHU3aIiy, ONTYIICHHE AeTbMHU 0€30MaCHOCTH U MCUXOJIOTHIECKOTO

KoM(opTa, THPOPMALMOHHONU OE30MACHOCTH.

MeTanpeaMeTHbIe pe3yabTAaThl 0CBOCHHSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl

NpeacTaBJieHbl TPeMs TPYNIIAMHU YHUBEPCAJIbHBIX y4eOHbIX AeiicTBuil (YY/):
PeryasiTuBHbIe yHUBepcajibHbIe YueOHbIe e CTBUS

BpinyckHUK HAy4YHTCH:

-CaMOCTOSITEIIbHO OMPEEIITh 1EIH, 3aaBaTh MapaMeTpbl U KPUTEPHUH, IO KOTOPHIM MOXKHO
OTIPENIETUTh, YTO 1eJIb JJOCTUTHYTA;

-OLICHUBATh BO3MOJKHBIE TMOCJEACTBUSL JOCTUXKECHUS IOCTABJICHHON IIEJM B JIEATEIHHOCTH,
COOCTBEHHOW JKM3HM W JKU3HH OKPYXAIOUIUX JIFOJICH, OCHOBBIBASICH HA COOOPaXKCHUSIX dTUKU U
MOpaJH;

-CTaBUTh W (HOPMYIHUPOBATh COOCTBEHHBIC 3aqadyd B 0Opa30BATCIBLHOUM JEATCIHBHOCTH H
YKU3HEHHBIX CUTYaIIHIX;

-OIICHUBATh pECypChl, B TOM WYHCIIE BpeMsS U Jpyrue HeMaTepuajbHbIE PECYPCHI,
HEO0OXOUMBIE JIJIS1 JOCTKEHUSI IOCTABJICHHOM 11€1TH;

-BBIOMpATh TyTh JOCTIMDKCHHS II€JIM, TUIAHHUPOBATh PEIICHHE TMOCTaBJICHHBIX 3ajad,
ONTUMU3UPYS MaTepUaJIbHbIE U HEMaTEepUAIbHBIC 3aTPATHI;

-OpraHu30BbIBaTh A(PPEKTUBHBIM TOUCK PECYpCOB, HEOOXOAUMBIX JUISI JOCTHIKEHUS
MMOCTaBJICHHOM IIEIIH;

-COTIOCTAaBIIATH MOJTYYEHHBIN pPe3yabTaT ACATEIHHOCTH C MIOCTABICHHOM 3apaHee IebIO.

IMo3naBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE TeHCTBUS
BbInycKHUK HAy4YUTCH:

-UCKaTh W HAXOAWTHh OOOOIIEHHBIE CIOCOOBI PEIIeHUs 3aJad, B TOM YHCIE, OCYIIECTBISAThH
pa3BepHYTHI WH()OPMAIMOHHBIM TOWCK W CTaBUTh HA €ro OCHOBE HOBBIE (y4eOHBIE U
TTO3HABATEIHHBIC) 33]1a4H;

-KPpUTUYECKH OLEHUBAaTh U HWHTEPIPETUpPOBaTh HWHGOPMAIMIO C pa3HBIX MO3ULUMH,
pacrno3HaBaTh U (PUKCHPOBATh MPOTUBOPEUNS B MHPOPMAIIMOHHBIX HCTOYHUKAX;

-MCMOJb30BaTh Pa3jMYHbIE MOJIEIbHO-CXEMAaTUYECKHE CpPEICTBA JUIsl  IMPEACTaBICHUS
CYIIECTBEHHBIX CBSI3€M M  OTHOLICHHWM, a TakkKe NPOTHUBOPEYMIl, BBISBICHHBIX B
MH(OPMALMOHHBIX HCTOYHUKAX;

-HaXOJUTh U TPUBOJUTH KPUTHUYECKHE ApryMEHTbl B OTHOIICHUU ACUCTBUM U CYXKIACHUU
JPYroro; CHOKOWHO M pa3yMHO OTHOCHTBCS K KPUTHYECKHM 3aMEYaHHsSM B OTHOILECHUU
cOOCTBEHHOTO CYXKJIEHUS, paCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pPa3BUTHUS;

-BBIXOJIUTh 3a pPaMKH Y4eOHOrO MpeaMeTa U OCYILECTBISAThH LieJCHANpPaBICHHBIA MOUCK
BO3MOXHOCTEH ISl IIUPOKOIo IepeHoca CpeICTB U CIIOCOO0B JeHCTBHUS;

-BBICTpauBaTh MHAUBUAYAJIBbHYIO 00pa30BaTEIbHYI0 TPACKTOPHUIO, YUUTHIBAS OIPAHUYECHUS CO
CTOPOHBI APYTHX YYACTHUKOB U PECypCHBIE OTPAaHUUCHUS;

-MEHSTh U YJIEP>KUBATh pa3HbIe MMO3UIUHU B TIO3HABATEILHOU JIEATEIBHOCTH.

KoMMyHHKaTHUBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
BbInyCKHUK HAYYHUTCH:

-OCYILECTBJIATH JICTIOBYI0O KOMMYHHUKAIIUIO, KAK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMH (KaK
BHYTpU 00Opa30BaTeNbHOM OpraHU3alluy, TaK U 3a €€ MpeaesiaMu), Moa0upaTh MapTHEPOB IS
JIEIOBOM KOMMYHHUKAIIMU HCXOJS U3 COOOpa)KeHUM pe3ylnbTaTUBHOCTU B3aMMOJCHCTBHS, a HE
JTUYHBIX CUMIIATUH;

-TIpU OCYIIECTBICHUU TPYNIOBON pabOThl OBITh KaK PYKOBOJUTENEM, TaK U YICHOM KOMaH/IbI
B Pa3HBIX POJISIX (T€HEPATOP UICH, KPUTHUK, UCTIOJTHUTENh, BHICTYMAIOLIUHN, SKCTIEPT U T.1.);

-KOOPAMHHUPOBATh M BBINOJHITH pabdOTy B YCIOBUSAX pEaTbHOTO, BHUPTYalbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

-pa3BEepPHYTO, JOTUYHO U TOYHO M3JIarath CBOIO TOUKY 3pEHHUS C UCHOJIb30BAHUEM a/IeKBATHBIX
(YCTHBIX U MMCHbMEHHBIX) S3BIKOBBIX CPEJICTB;

-pacro3HaBaTh KOH(PIUKTOTEHHBIE CUTYAIlMN U MPEAOTBpAIIaTh KOHPIUKTHI O UX aKTUBHOU
(da3pl, BBICTpauBaTh JCIOBYIO M 00pa30oBaTENbHYI0 KOMMYHHKAIIMIO, W30eras JIMYHOCTHBIX
OIICHOYHBIX CYXXJICHUH.



2. 3. IlpeameTtHbIe pe3yabTarhl. IIpodniabHbIi ypoBeHb

B cootBerctBuM ¢ PI'OC COO, npenmerHble pe3yapTaTsl ocBoeHust OOII Ha
po(UIBLHOM YPOBHE MPECTABICHBI IBYMS IpyInamMu: «BBITYCKHUK HAYIUTCS — IPOQMIbHBIN
YPOBEHbY», «BBITYCKHUK MOJYYUT BO3MOKHOCTb HAYUYUTHCS — POHIbHBINA YpoBeHb». Kak 1 B
OCHOBHOM 00111eM 00pa30BaHUH, TPYIIINA PE3YyIbTaTOB «BbINYCKHUK HAYYHMTCS MIPEICTABISCT

cO0OM pe3yNbTaThl, TOCTHKEHUE KOTOPBHIX 00ECIICUNBACTCS YUYUTEIEM B OTHOILIEHHH BCEX
oOyyaromuxcs, BRIOpaBIINX JaHHBINA YpOBeHb 00ydeHus. [ pymnma pe3ynbraToB « BbIMyCKHUK
MOJIYYUT BO3MOKHOCTh HAYYUTBCS» 00ECIIEUNBAETCS YUUTENEM B OTHOIIEHUH YacTU
HanboJiee MOTHBHUPOBAHHBIX M CIOCOOHBIX 00YUYaIOIIMXCS, BEIOPABIINX JaHHBIA YPOBEHb
oOyuenus. [Ipu koHTpOIIE KadecTBa 00Opa3oBaHMs IpyIa 3a1aHIi, OPUSHTUPOBAHHBIX HA
OILICHKY JOCTHKECHUS INIAHUPYEMbIX PE3YJIbTaTOB U3 0JI0Ka «BBITYCKHUK OJYyYUT BO3MOYKHOCTD
HAYYHUTHCS», MOKET BKIIIOUATHCS B MaTepHAIIbI OJI0Ka «BBIMTYCKHUK HAYYUTCS». DTO MTO3BOJIUT
MPEJOCTaBUTh BO3MOKHOCTH O0YJaIOUIMMCS MTPOAEMOHCTPHPOBATH OBJIA/ICHUE KAYE€CTBEHHO
MHBIM YPOBHEM JOCTUKEHUN U BBISBIIATH TUHAMHUKY POCTa YUCIEHHOCTH Hanboiee
MOJITOTOBJICHHBIX O0Y4YarOIINXCHA.
Ilpeomemnmnuie pesynomamaul pazoena « BoinycKnuk noayuum 603mMo0x4cHoOCmb

HayuumwvcA» He BBIHOCITCS HAa UTOTOBYIO aTTECTALMIO, HO IIPHA 9TOM BO3MOKHOCTh UX
JOCTHKEHUS I0JIKHA OBITh MPEI0CTaBICHA KaXKIOMY 00ydaroniemMycs.
IIpenmernblie pesyabTarbl. MaTemaTHKa: ajredépa u Ha4ajaa MaTeMaTH4eCKOI0

aHaJIU3a, FeOMeTPUs

TpebGoBanus K pe3yJbTaram

Pasznen BhUIycKHUK HAYSHTCH Boinycknuk nonyuyum 603moxicHOCHb
Hayuumuscsa
- CBO60}IHO OIICPpUPOBATH TOHATHAMM: - OIICpUPOBATH MOHATHEM OIIPEACICHUA,
KOHEYHOC€ MHOKECTBO, 3JIECMCHT MHOKCCTBA, OCHOBHBIMH BHAaMHU onpe)]eneHm‘/'I,
MOJAMHOECTBO, IlepeceyeHre, 00beIMHEHUE | OCHOBHBIMU BUJIAMU TEOPEM;
1 Pa3HOCTb MHOKECTB, YHCJIOBBIE MHOXECTBA | - IOHUMATh CYTh KOCBEHHOTO
Ha KOOPJAMHATHOM MPSIMOM, OTPE3OK, JI0KAa3aTeNIbCTBA;
WHTEpBaJI, HOJYUHTEPBAJ, IPOMEKYTOK C - ONEPUPOBATH MOHATHSIMH CYETHOTO U
BBIKOJIOTOM TOYKOH, rpadudeckoe HECUETHOT'O MHOYECTBA;
Mpe/ICTaBJIeHHEe MHOKECTB Ha KOOPJMHATHON | - MPUMEHSITh METO/I MaTeMaTH4YeCKOU
IJIOCKOCTH; UHAYKUWU U1 IPOBEICHUS
-3aJlaBaTh MHOKECTBA [IEPEUNCIICHUEM U paccyXJIeHU! U J0Ka3aTeNbCTB U IpU
XapaKTePUCTUYECKUM CBOIMCTBOM; peIlIeHNH 3a1au.
DJIeMeHTBhI | - OIEPUPOBATH MOHATUAMHU: YTBEPKIACHUE, B noseceonesHotl sxcuznu u npu u3yyeHuu
Teopu OTpUIIaHUE YTBEPKIACHUS, UCTUHHBIEC U opyaux npeomemos.

MHOKECTB "

JIO’)KHBIC YTBEPIKJICHUS, IPUYINHA, CIICJICTBUE,
YaCTHBIN Cllyyail OOIIero yTBep>KICHHUS,
KOHTPIIpUMED;

-UCII0JIb30BaTh TCOPETUKO-
MHO’KECTBEHHBIH SI3BIK U S3BIK JIOTHKH
1A OIMMCaHusA PCAJIbHBIX ITPOLECCOB U

MaTeMaTHm- o

-IIPOBCPATH IPUHAMJIICIKHOCTD 3JICMCHTA SABJICHUU, IPpU PCHICHUU 3aJa4 APpYTIUX
qyecKoii MHOKCCTBY;, y‘le6HHX npecaIMCTOB

-HaXO0OUTh IMCPECCUCHUC U 06’beIII/IHeHI/Ie
JJOTMKH

MHOKECTB, B TOM YHCJI€ IPEACTAaBICHHBIX
rpau4ecKky Ha YUCIOBOM MPsAMON U Ha
KOOPJIMHATHOM ITUIOCKOCTH;

-IIPOBOJIUTH JAOKA3aTEJIbHBIE PACCYXKICHUS

JJIA 000CHOBAHHS UICTUHHOCTH YTBep)I(I[eHPlﬁ.

B nosceonesnoui sorcuznu u npu uzyuenuu
Opy2ux npeomemos:

-MCI0JIB30BATh YUCIIOBBIE MHOKECTBA Ha
KOOPAMHATHOU MPSMOM U HA KOOPAUHATHOU
IIJIOCKOCTH ISl OIIUCAHUS PEAJIBHBIX
MPOLIECCOB U SIBJIICHUM;

-IIPOBOJUTH JOKA3aTEIbHbIE PACCYKICHHUS B




CUTYyaLMsIX [TIOBCEIHEBHOW KU3HU, IIPU
peuIeHnu 3a1a4 U3 JpYrux IpeaMETOB.

Yucaa n

BbIPasKeHU S

- CBOOO/IHO OTIEpUPOBATH NOHATUSIMH:
HaTypajbHOE YUCIIO, MHOKECTBO
HaTypaJbHBIX YUCEJ, 1IEJI0€ YHUCIIO,
MHO>KECTBO IIeJIbIX YHCEI, 0OBIKHOBEHHAS
Ipo0b, eCATUYHAS JPOOb, CMEIIAHHOE
YUCJIO0, PAIMOHAIEHOE YU CJIO, MHOKECTBO
palMOHATBHBIX YUCEI, UPPALIMOHATIEHOE
YUCJI0, KOPEHB CTENEHU N, JEHCTBUTEIHLHOE
YUCJI0, MHOYKECTBO JIEUCTBUTENIHHBIX YHUCET,
reoMeTpuuecKasi HHTEPIpETaLHs
HATypaJIbHBIX, IEJIBIX, PAIIHOHATHHBIX,
JCUCTBUTEILHBIX YHCET;

- IOHUMATh B OOBSCHATH PA3HUILY MEKTY
MO3UIIMOHHOW U HETIO3ULIMOHHOW CHCTEMaMU
3aIuCcH YHCelT;

- TIEPEBOJIUTDH YUCJIA U3 OJTHON CUCTEMBI
3anmucH (CHCTEMBI CUUCIICHHUS) B JPYTYIO;

- JIOKa3bIBaTh W UCIOJIH30BATh IPU3HAKHU
JEITMMOCTH CYMMBI U TIPOU3BEICHUS TIPU
BBITIOJTHEHUH BBIYUCIICHUH U PEIICHUN 33]1a9;
- BBITIOJTHATH OKPYTJICHUE PAITMOHALHBIX U
HMPPALMOHAIIBHBIX YHCEN C 3aJaHHOMN
TOYHOCTHIO;

- CpaBHHUBATh JCHCTBUTEIbHBIC YHCTIA
Pa3HBIMH CIIOCO0AMH;

- YIOPSA0YUBATh YHCTIA, 3aMCaHHbIE B BUJIE
OOBIKHOBEHHOM U JIECATUYHON IpoOu, Yucia,
3aMMCaHHbIe C UCMOJIb30BaHUEM
apu(pMeTUYeCcCKOro KBaJpaTHOTO KOPHS,
KOpHEH cTerneHu 0oJibiie 2;

- Haxoautb HOJl m HOK pa3ubeimu
croco6amMu U UCHOJIb30BaTh UX MIPU PEIICHUN
3azay;

- BBIMIOJIHATH BBIUMCIICHUS U TPe0OpazoBaHus
BBIPAKEHUH, COJEpKAIUX JICHCTBUTEIIbHbBIE
4Kclia, B TOM YHCIie KOPHU HaTYpajJbHBIX
CTCIICHEH;

- BBIMIOJIHATH CTaHJIAPTHHIE TOXKIECTBEHHBIE
peoOpa3oBaHus TPUTOHOMETPHUECKHUX,
norapu(pMUIECKHUX, CTEIIEHHBIX,
HppallMOHAIIBHBIX BBIPAXKEHHH.
B noeceonesnoti sxcuznu u npu usyuenuu
Opy2ux npeomemos:

- BBITIOJIHATh U OOBSICHATH CPaBHEHHUE
PE3yNbTAaTOB BRIUMCICHUN TIPU PEILICHUU
MPAKTUYECKHX 3a7a4, B TOM YHUCIIE
MPUOTMKEHHBIX BEIYUCICHHUH, UCTIONB3YS
pasHbIe CIIOCOOBI CPaBHEHHIA,

- 3aMKCHIBATh, CPABHUBATH, OKPYIJISIThH
YHCIIOBBIEC JAHHBIC PEATbHBIX BEIMUUH C
WCIIOJIb30BAaHUEM Pa3HBIX CHCTEM U3MEPEHHUS;
- COCTABJISITh U OIICHUBATh Pa3HBIMH

- cBOOOHO ONIEPUPOBATH YMCIOBBIMU
MHOYKECTBAMU TP PEIICHUH 3a]1a4;

- IOHUMATh MPUYUHBI U OCHOBHBIE HJICU
pacIIUPEHHS YUCITOBBIX MHOYKECTB;

- BJIAJICTh OCHOBHBIMU TIOHSATHSIMHU
TEOPHH JCITUMOCTH TIPH PEIICHUN
CTaHJAPTHBIX 3a7a4

- IMETh 0a30BBIE MPE/ICTABICHUS O
MHOYKECTBE KOMIUIEKCHBIX YHCET,;

- cBOOO/THO BBITIOHATH TOX/ICCTBEHHBIE
npeoOpa3oBaHUsl TPUTOHOMETPHUECKUX,
Jorapu(MUIECKHUX, CTEIIEHHBIX
BBIPAKECHU;

- BHaaeTh hopmynoit buHoma HeroToHa;
-IIPUMEHSTH TIPU PEIICHUH 3124
TEOpEMY O JIMHEHHOM IPEJICTABICHUN
HOJI;

- MPUMEHSATH MPHU PEIICHUH 32129
Kuraiickyto Teopemy 00 ocTaTkax;

- MPUMEHSTH MPU PEIICHUH 3124
Manyro teopemy Depma;

- YMETb BBIMOJIHATH 3alKCh YHCIIA B
MO3UIMOHHON cUCTEME CUUCIICHHUS;

- IPUMEHSATH NPU PELICHUH 33124
TEOPETUKO-YUCIIOBbIE (DYHKIIUU: YUCIO U
cymMma aenurenei, GyHKIuoo Diepa;

- IPUMEHSATH NPU PEUICHUH 33124
IIETTHbBIE IPOOH;

- IPUMEHSATH NPU PELUICHUH 33124
MHOTOWJIEHBI C ACUCTBUTEIHHBIMU U
1EeIBIMH KOAPPUITUCHTAMH;

- BJIAJICTh MMOHATUSMU MPUBOAUMBIN U
HENPUBOIUMBIA MHOTOYJIEH U
MPUMEHSTh UX MPU PEUICHUH 33/1a4;

- IPUMEHSTH MPU PEUICHUH 33124
OcHOBHYIO TeOpeMy aireopsl;

- IPUMEHSTH MPU PEUICHUH 33124
npocreiimme GyHKIMN KOMIUIEKCHON
NEPEMEHHOM Kak reoOMeTpU4ecKue
npeoOpa3oBaHus.




crioco0amMu YUCIIOBBIE BEIPAKEHUS TIPU
peLIeHNN IPAKTUYECKUX 3aa4 U 3a7a4 U3
JPYruX y4eOHBIX MPEIMETOB.

YpaBHeHus
U
HepaBeHCT-

Ba

- CBOOO/IHO OTIEpUPOBATH NOHATHUSIMH:
ypaBHEHUE, HEPABEHCTBO, PABHOCUJIbHBIE
YPaBHEHUS U HEPABEHCTBA, ypaBHEHUE,
SIBJISIFOILIEECS CIIEJICTBUEM APYroro
yYpaBHEHUs, ypaBHEHUS], PABHOCUJIbHBIE Ha
MHOJKECTBE, PABHOCHUIIbHBIE PEOOPA30BaAHHS
YpaBHEHU;

- peliath pa3Hble BUJIbl YpaBHEHUHN U
HEPaBEHCTB U UX CUCTEM, B TOM YHCJIE
HEKOTOpBIC ypaBHEHUS 3-i1 U 4-11 cTeneHeN,
JIPOOHO-pallMOHANBHBIE U UPPALIMOHAIIBHBIE;
- OBJI3/IETh OCHOBHBIMH TUIIAMU
MOKa3aTeIbHbIX, JOTapU(PMUUECKUX,
HppalMOHAJIbHBIX, CTETIEHHBIX YPaBHEHUH U
HEPaBEHCTB M CTaHIAAPTHBIMU METOJIaMHU UX
pELIeHNU U IPUMEHATh UX [P PEIICHUN
3azay;

- IPUMEHATH TeopeMy be3y k perieHuto
YPaBHEHU;

- IpUMEHSATH TeopeMy Bueta 1 pereHus
HEKOTOPBIX YPaBHEHHM CTENEHU BBILIE
BTOPOI;

- IOHUMATh CMBICII TEOPEM O PAaBHOCUJIbHBIX
1 HEPaBHOCUJIBHBIX MPEOOpa30BaHUIX
YPaBHEHMH U YMETh UX JJOKA3bIBATh;

- BJIQIETh METO/IaMH PEIIECHUS YpaBHEHUH,
HEPaBEHCTB U UX CUCTEM, YMETh BbIOUpPATh
METO/] pelIeHusI U 000CHOBBIBATh CBOM
BBIOOD);

- HCIIOJIb30BaTh METO HHTEPBAJIOB JUIS
pelleHs] HEpaBeHCTB, B TOM 4Hcie JpoOHO-
palnMOHAIBHBIX U BKJIIOYAIOIIUX B ce0sl
UppaloHaJIbHbIE BBIPAKEHUS;

- pemaTh ajaredpanyeckue ypaBHEHUs U
HEpaBEHCTBA U UX CHUCTEMBI C TapaMeTpaMu
areOpandeckuM U rpapMuecKuM METOIaMH;
- BJIQIETh Pa3HbIMU METOIaMHU
JI0Ka3aTelbCTBAa HEPABEHCTB;

- pelaTh ypaBHEHMs B LIEJIbIX YUCIIAX;

- U300pakaTh MHOXKECTBA HA IJIOCKOCTH,
3a/1aBa€Mbl€ YpaBHEHUSIMH, HEPAaBEHCTBAMH U
UX CUCTEMaMU;

- cBOOO/IHO MCIIOJIb30BATh TOXKAECTBEHHbIE
peoOpa3oBaHUs IPU PELICHUU YpaBHEHUH U
CUCTEM YpaBHEHUI

B nosceonesnoui sorcuznu u npu uzyuenuu
Opy2ux npeomemos:

- COCTaBJISITh U PEIIaTh YPABHEHMUSI,
HEPABEHCTBA, UX CUCTEMBI IIPU PELIEHUH
3aja4 ApYrux y4eOHbIX MIPEeIMETOB;

- BBIIIOJIHSTh OLIEHKY IPaBOMO0100uUs

- CBOOOTHO OTIPEJEINIATH TUIl U BHIOMPATh
METO/| pEeLICHUs II0KA3aTEIIbHbIX U
J0rapu(pMUUECKUX YPaBHEHUH U
HEPaBEHCTB, UPPALUOHAIBHBIX
YpaBHEHUH U HEPABEHCTB,
TPUTOHOMETPUYECKUX YPABHEHHUU U
HEPaBEHCTB, UX CUCTEM;

- CBOOOTHO pelIaTh CUCTEMBI JIMHEHHBIX
YpaBHEHUU;

- pemaTb OCHOBHBIE TUIIBI YDABHEHUN U
HEPaBEHCTB C ITapaMeTpamu;

- IPUMEHATH IIPH PELICHUH 3324
HepaBeHcTBa Komm — ByHsAKOBCKOTO,
bepnymnu;

- UMETh IIPEJICTABIICHHE O HEPABEHCTBAX
MEXy CPETHUMH CTEIICHHBIMH.




Pe3yabTATOB, MOJIyYaeMbIX IPU PELICHUN
pa3IMYHBIX YPaBHEHUH, HEPABCHCTB U UX
CHCTEM TIPH PEIICHUH 3a/1a4 APYrUX yIeOHBIX
MIPEIMETOB;

- COCTaBJISTh U PeIIaTh YpaBHEHUS U
HEpaBEHCTBA C TapaMeTpaMHy MPH PELICHUN
3a7a4 APYrux y4eOHbIX IPEIMETOB;

- COCTaBJISITh yPaBHEHUE, HEPABEHCTBO WJIH
UX CHCTEMY, OTIHCBHIBAIOIINE PEATbHYIO
CHUTYAIHIO WIN NPUKIAIHYIO 337ady,
WHTEPIPETUPOBATH MOJIYIEHHBIC PE3YIIbTATHI;
- HCIIOJIK30BATh IPOTPAMMHBIE CPECTBA IIPU
peIIeHNH OTENIbHBIX KJIACCOB YPaBHEHUN U
HEPaBEHCTB.

D yHKUUHA

- BJIQJICTh TIOHSATHSIMU: 3aBUCUMOCTH BEJIMUHWH,
(yHKIMS, apryMEeHT ¥ 3HaueHue QyHKINH,
00J1aCTh OTIpeIETICHUSI U MHOYKECTBO
3HaYeHUH QYHKUINHU, TpadrK 3aBUCUMOCTH,
rpaduk QyHKUNU, HYTH QYHKINH,
MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
BO3pacTaHKe Ha YUCIOBOM IPOMEXKYTKE,
yOBIBaHHE Ha YMCIOBOM IPOMEXKYTKE,
HanOoJIbIIIee U HANMEHbIIIEE 3HAYCHHE
(YHKIIMU Ha YHCIIOBOM MPOMEXKYTKE,
nepuoandeckast GyHKIHUS, TIEPUOJT, YETHAS U
HedeTHast (PyHKIMH; yMETh IPUMEHSTh 3TH
MOHATUS TPU PEIICHUH 3a/1a4;

- BJIQIETh MOHATHEM CTENEeHHas PYHKILINS;
CTPOMTSH €€ IpauK U YMETb IPUMEHSTh
CBOMCTBA CTETICHHOW (DYHKIIUM MPU PEIICHUH
3ajay;

- BJIQJIETh MOHATUSMU IOKa3aTeJIbHAS
(GyHKLUS, SKCIIOHEHTA; CTPOUTh UX Irpaduku
U YMETb IIPUMEHATh CBOMCTBA MOKAa3aTeIbHOMN
(GYHKLUY NP pELIeHUH 3a/1a4;

- BJIQIETh MOHATHEM JIoTapupMudeckas
(hyHKIIUS; CTPOUTH €€ TpaduK U yMETh
IIPUMEHATh CBOMCTBA JOrapupMUUECKON
(GYHKUUY NP peIIeHUH 3a/1a4;

- BJIQIETh MOHATHSIMU TPUTOHOMETPUYECKUE
(GyHKUUU; CTPOUTH X T'papUKU U yMETh
IPUMEHATh CBOMCTBA TPUTOHOMETPUUECKUX
(GyHKUUMHI NP pelIeHu! 3a/1a4;

- BJIQJIETh MOHATHEM OOpaTHasi PyHKIHS;
MIPUMEHSATH 3TO MOHATHE MPU PELISHNH 33/1a4;
- IPUMEHSATH NPH PEILIEHUH 3a]1a4 CBOMCTBA
(GyHKLUI: 4eTHOCTh, IEPUOANYHOCTD,
OTPaHUYEHHOCTB;

- IPUMEHSATH NPH PEIIEHUH 3a]1a4
npeoOpa3oBaHus rpaguKoOB QYHKIUH;

- BJIQIETh MOHATHSIMU YHCIIOBast
MOCIIEI0BATEIbHOCTD, apu(pMeTHUecKas 1
reoMeTpuYecKasi Iporpeccus;

- IPUMEHSTH NPU PEIICHUH 3a]1a4 CBOMCTBA U

- BJIAJICTh MOHSATUEM ACUMIITOTHI U YMETh
€ro MPUMEHSThH IIPU PELICHUH 3a/ay;

- IPUMEHSATH METObI PELICHUS
npocredmux auddepeHuantbHbIX
yYpaBHEHUI NIEPBOTO U BTOPOTO MOPSIIKOB




MPU3HAKH apU(PMETHUECKON 1
reOMETPUYECKON IPOTrPECCUi.

B noBcenHEBHOM XKU3HU U IIPU U3YYEHUHU
JPYruX y4eOHBIX MPEIMETOB:

- OIPEAETATH 10 rpad)ukaM M UCHOIB30BATh
JUIS PELLIeHUs IPUKIIaJHBIX 33134 CBOMCTBA
peabHBIX IPOLECCOB U 3aBUCUMOCTEN
(HanOoublIMEe U HAUMEHBIIINE 3HAYEHUS,
MIPOMEXKYTKH BO3pacTaHUs U yObIBaHUS
(GyHKIUH, TIPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
aCUMITOTHI, TOUKH Ieperuda, nepuos u T.11.);
- UHTEpPIPETUPOBATH CBOMCTBA B KOHTEKCTE
KOHKPETHOW NMPAKTHYECKOW CUTYALNH;.

- OIIpeNIeNsATh 10 rpaduKaM npocTeiime
XapaKTEPUCTUKH MEPUOTNIECKIX ITPOLIECCOB
B OMOJIOTUH, SKOHOMUKE, MY3BIKE,
paarocBs3u U Jp. (aMILUTUTY/A, IEPUOJT U T.11.)

— BJIAJIETh MTOHATHEM OCCKOHEUYHO
yOBIBaroMIasi TeOMETPUYECKast IPOTPECCHUs U
YMETh MPUMEHSTH €T0 TPU PEIICHUH 3a/1a4;
- IIPUMEHSTH JIJIS PeIISHUS 331249 TCOPHIO
TIPEJICIIOB;

- BIAJETh MOHATUSIMHA OECKOHEYHO OOJIbIINE
1 OECKOHEYHO MAJIbIE YHCIIOBEIE
MOCJICIOBATEILHOCTH U YMETh CPaBHHUBATh
OECKOHEUHO OO0JIbIINE U OECKOHSYHO MaJIbIe
MOCJIEA0BATEILHOCTH;

- BJIQJICTh MOHATHSIMH: TIPOU3BOTHAS
(GyHKIMM B TOUYKE, MPOU3BOIHAS (DYHKIIUH,
- BBIYUCIISATH MTPOU3BOIHBIC AJIEMEHTAPHBIX
GbyHKIMA 1 X KOMOWHAIINN;

— cBOOOHO BNAJETh CTAaHAAPTHBIM
anmapaToM MaTeMaTHYeCKOTO aHaIn3a
JUTSL BBIYUCIICHUS TIPOU3BOIHBIX (DYHKITUU
OJTHOM IEPEMEHHO;

- cBOOOTHO MPUMEHSTH armapar
MaTeEMaTUYECKOTO aHaIn3a JUIs
UCCIIeIOBaHUS (PYHKIIUN U TIOCTPOCHUS
rpauKoOB, B TOM YHCIIC UCCIICIOBAHUS HA
BBITTYKJIOCTb;

- ONIEpUPOBATH TIOHITHEM
nepBooOpa3Hor (PyHKIIMM IS PEIICHHS
3a7a4;

- OBJIaJIETh OCHOBHEIMH CBEICHUSIMHU 00
unrerpasnie Herotona—JIeitOruma u ero

JIEeMEeHTBI - HccnenoBaTh (PYHKIIMK HA MOHOTOHHOCTh U | IIPOCTEHUIINX TPUMEHEHHUSX;

MATEMATH- OKCTPEMYMBI; - OIIEPUPOBaTh B CTAHJAPTHBIX
- CTPOUTH I'paUKH U IPUMEHSITH K PEIICHUI0 | CUTYalHUsIX IPOU3BOJIHBIMU BBICIIUX

YeCcKoro 3a/1a4, B TOM YMCIIE C ITapaMETPOM; IIOPSAIKOB;

AHAT3A - BJIAJICTh MIOHSATUEM KacaTelbHas K TpaduKy | - yMeTh IPUMEHSThH [IPH PEIICHUHU 3a]1a4
(YHKIMH U YMETh IPUMEHSTH €T0 MPU CBOMCTBA HENPEPbIBHBIX (YHKIINIA;
pelenun 3agay; - YMETb [IPUMEHATH IIPU PELICHUU 3a1a4
- BJIaJICTh MOHATUSAMU MIEpBOOOpa3Has Teopembl Beitepuirpacca;
(GyHKIMS, ONpeIeJICHHBIN HHTETPal; - YMETb BBINOJIHATH IPUOIMKEHHBIE
- mpuMeHsTh Teopemy HproTona—JleiiOHuma u | BeIYUCIEHUS (METOIbI PEeLICHUS
€€ CIIECTBUSA U1 pEIIEeHHs 3a1ay. YpaBHEHUH, BEIYUCIICHHS ONIPEACIIEHHOTO
B noeceonesnoti scuznu u npu usyuenuu UHTETpana);
Opy2ux yueOHbIX npeomemos: - YMETb IPUMEHSATD IIPUIIOKEHUE
- pemarh NpUKJIaIHbIE 3a/1a4H U3 OUOJIOTHH, IIPOU3BOJHOM U OIIPENEIEHHOIO
(U3HUKHN, XUMUU, SKOHOMUKH U JPYTUX HHTETpala K peLICHUIO 3aa4
NPEIMETOB, CBA3aHHBIE C UCCIIEAOBAHUEM €CTECTBO3HAHMU;
XapaKTEPUCTHUK IIPOLIECCOB; - BJIQJIETh NOHATUSMH BTOpaAs
- HHTEPIPETUPOBATH MOJTyUEHHEIE MIPOM3BO/IHAS, BBITYKJIOCTh Tpaduka
pe3ynbTaThI. (GYHKIMH U YMETh UCCIIEIOBATh

(G YHKIHMIO Ha BBITYKJIOCTb.

— OIEPUPOBATH OCHOBHBIMH OMTUCATEIBLHBIME | - KMETh IPEICTABICHUE O LIEHTPAIbHOM
XapaKTepUCTUKaMH YHCIOBOTO Habopa, IpeNeTbHOM TEOPEME;

CraTtucruka

TIOHATUCM I'CHCpPAJIbHAass COBOKYITHOCTH U

- UMCTb NIPCACTABIICHUC O BLI60pO‘-IHOM




U Teopus
BEPOSATHOC-

Teil, JTOruKa

BBIOOPKOI U3 Hee;

- OIICPUPOBATH MOHATHUAMU: 4aCTOTA U
BCPOATHOCTD COGBITI/ISI, CyMMa U
MPOU3BEJICHUE BEPOSATHOCTEN, BBIUYNCIIATH
BEPOATHOCTH COOBITHI Ha OCHOBE MO/ICUETA

K03 ULIMEeHTE KOPPENIAUH U JTUHEHHON
perpeccuu;

- IMETh MPEJICTaBICHUE O
CTaTUCTHYECKUX TUIIOTE3aX U MIPOBEPKE
CTaTUCTHYECKOM TMIIOTE3bI, O CTATUCTUKE

" YHUCJIa UCXO/IOB; KpUTEpUS U €€ YPOBHE 3HAUUMOCTH;
KOMOMHATO- | - BJIaJICTh OCHOBHBIMH MOHSTUSIMU - UMETh IIPEJICTABIICHUE O CBS3U
KOMOWHATOPUKH ¥ YMETh UX MPUMEHSATh MIPH | SIMITUPUICCKUX U TCOPETHUECKUX
puxa peleHun 3a/1a4; pacrpeeneHui;
- UMETh TIPE/ICTaBIICHHE 00 OCHOBAX TEOPUU - UMETh NIPEJICTABIICHUE O KOJUPOBAHUH,
BEPOSITHOCTEM; JIBOMYHOMW 3aIUCH, IBOUYHOM JIEPEBE;
- UMETh TIPE/ICTABIICHUE O JUCKPETHBIX U - BJIa/IETb OCHOBHBIMU MOHSITUSMU
HETIPEPBIBHBIX CIIYYaHBIX BEIUUMHAX U teopuu rpados (rpad, BeprimHa, pedpo,
pacrnpeneneHusax, 0 He3aBUCUMOCTH CTEeNEeHb BEPIINHBI, MyTh B Tpade) u
CITy4JailHBIX BEJINYWH; YMETh IPUMEHSATH UX TPU PEIICHUU
- UMETh TIPE/ICTABJICHUE O MaTEMAaTUYECKOM 3a/1ay4;
0KMJIaHUM U TUCTIEPCUU CITYIAMHBIX - UMETh IIPEJICTABIICHUE O JICPEBHIX U
BEJINYUH; YMETh IPUMEHSATH NP PEIICHUHN 3a/1a4;
- UMETh TIPE/ICTABJIICHHE O COBMECTHBIX - BJIQJIETh MOHSATHUEM CBSI3HOCTh U YMETh
pacrpeeneHnsaX ClIydaiHbIX BEJINYUH; MIPUMEHATh KOMIIOHEHTHI CBSI3HOCTH MPHU
- IOHUMATh CYTh 3aKOHA OOJIBIINX YUCENT U pEIIeHUY 3a/a4,
BBIOOPOYHOTO METO]Ia U3MEPEHHUSI - YMETb OCYIIECTBIATH IMMyTH TI0 pedpawm,
BEPOSITHOCTEM; 00x0p6I pedep u BepiuH rpada;
- UMETh TIPEJICTABJICHHE O HOPMAITLHOM - IMETh TIPEJICTABIICHHE 00 SUIEPOBOM U
pacrpenesieHuy U MpuMepax HOPMaIbHO raMUAJIbTOHOBOM ITYTH, UMETh
pacipeeNeHHbIX CIy4YalHbIX BEINYHH; MIPEACTABJICHUE O TPYAHOCTH 3aa4u
- UMETh IIPE/ICTABICHUE O KOPPEISALHUU HAaXOKJICHUs TraMUJIbTOHOBA MYTH;
CIIy4ailHbIX BEJINYUH. - BJIQJIETh NOHATHUSIMU KOHEYHBIE U
B nosceonesnoui scuznu u npu uzyyeHuu CUYETHbIE MHOXECTBA U YMETh UX
Opy2ux npeomemos: MIPUMEHSATH [IPU PELICHUH 334a4;
- BBIYUCIISATH WU OLICHUBATh BEPOSITHOCTH - YMETb IPUMEHATHh METOJ
COOBITHH B peaTbHOM KU3HH; MaTeMaTUYeCKON MHIYKIIHUH;
- BBIOMPATh METO/IbI MTOAXOISAIIETO - YMETb IPUMEHATH NpuHuun {upuxie
Mpe/ICTaBIeHMs] 1 00pabOTKU JaHHBIX IIPU PELICHUH 3a/1a4
- pelaTth pa3Hble 33]a4M HOBBIIIEHHOMN - YMETh pellaTh pa3Hble 3a1a4u
TPYIHOCTH; MOBBIIIEHHOW TPYJIHOCTH;
- QaHAJTM3UPOBATH YCIOBUE 33/1a4H, BBIOUPATh | - yMETh aHAIM3UPOBAThH YCIOBHE 3a/1a4H,
ONTUMAaJIbHBIA METOJ] PELIECHUS 3a/1a4H, BBIOMPATH ONTUMAIBHBIN METOJ] peIICHUS
paccMaTpuBas pa3InuHbIE METOIbI; 3a/layu, paccMaTpuBasi pa3jinydHbIe
- CTPOUTbH MOJIEJIb PEIICHUS 3aauH, METO/IbI;
MIPOBOJIUTH JI0KA3aTEIIbHBIE PACCYKACHUS IIPU | - YMETh CTPOUTH MOJIEIb PELLECHUS
pelIeHuN 3a1a4H; 3a/1ayy, IPOBOJUTH JOKA3aTEIbHbIE
T - pemiath 3a1a4n, TpeOyromue nepedopa paccyK/JIeHus MpU PELICHUH 3aa4u;
creroBpIe BAapUAHTOB, TPOBEPKHU YCIOBHIL, BEIOOpA - BJIaJIETh METOJaMU PEILICHU 3a/1ay,
3aJa4u ONTUMAJIBHOTO PE3yabTaTa; TpeOyromux nepedbopa BapHaHTOB,

- aHAJIM3UPOBATh U HHTEPIPETUPOBATH
IIOJIyYEHHBIE PEIIEHNS B KOHTEKCTE YCIOBHS
3aJauu, BBIOMpATh pelIeHUs], He
IIPOTUBOPEYAIIINE KOHTEKCTY;

- IEPEBOANUTD IIPH PELICHUH 3aa4n
nH(pOPMAIIHIO U3 OJTHON (POPMBI 3aIHCH B
JPYTyI0, UCTIOJIB3Ys MPU HEOOXOIMMOCTH
CXEeMBbI, TaONHUILIbI, TPAdUKH, THATPAMMBIL.

B noeceonesnoii srcusHu u npu uzyvenuu

IPOBEPKU YCIOBUH, BBIOOPA
ONTUMAJILHOTO pE3yJbTaTa.




Opy2ux npeomemos:
- pelaTh MPaKTHUYECKUE 3a/1a4d U 3aJ1a4d U3
JIPYrUX IPeMETOB

I'eomerpust

- BJIQIETh TE€OMETPUUYECKIUMH MOHATUSIMH MIPH
pelIeHNH 3a1a4 ¥ MPOBEJICHUN
MaTeMaTUYECKUX PACCYKICHUN;

- CaMOCTOSTEIBHO (POPMYIHUPOBATH
OTIpEICIICHNUS] TEOMETPUUYECKHUX (UTYD,
BBIJIBUTaTh THIIOTE3bI O HOBBIX CBOMCTBAX H
MpHU3HAKAX T€OMETPUIECKUX puryp u
000CHOBBIBATh MJIM OTIPOBEPraTh HX,
000011aTh WM KOHKPETH3HUPOBATh
pe3yabTaThl Ha HOBBIX Ki1accax Guryp,
MIPOBOJIUTH B HECJIOKHBIX CITyJasxX
KJIacCU(pUKAUIO (GUTYp MO pa3IMuHbIM
OCHOBAHUSIM;

- HCCIIE/IOBATh YEPTEXKH, BKITIOYAs
KOMOUMHaIuu Quryp, u3BJjaeKaTh,
WHTEPIPETHUPOBATH U MPEOOPA30BHIBATH
WH(POPMAIIHIO, TIPEICTABICHHYIO Ha
gepTeKax;

- pemIarth 3a/1a4i TeOMETPHIECKOTO
COJIEpKaHHS, B TOM YHUCIIC B CUTYaIHSIX,
KOTJIa aJITOPUTM PEIICHUS HE CIIEAYeT SIBHO
W3 YCIIOBHS, BBITIOJIHATH HEOOXOAUMBIC IS
peleHus 3a1a41 JONOJHUTEIbHbIE
MIOCTPOEHMSI, UCCIIEI0BATh BO3ZMOKHOCTh
IIPUMEHEHMsI TeOpeM U GOPMYIT AJIsl peLIeHUs
3ajay;

- yMeTb (OpMYIHPOBATh U I0KA3bIBATh
reOMETPUYECKUE YTBEPIKICHMS;

- BJIQJIETh MOHATUSMU CTEPEOMETPHHU:
pu3Ma, napausenenune], IupaMuia,
TETpa’p;

- UMETb NPEeJICTaBIEHUs 00 akCHoMax
CTEPEOMETPHUU U CIEICTBUIX U3 HUX U YMETh
IIPUMEHATh UX NIPHU PELICHUH 3a]1ay;

- YMETbh CTPOUThH CEYEHHSI MHOTOTPAHHUKOB C
HCIOJIb30BAHUEM PA3IUYHBIX METOJIOB, B TOM
qucIie U METOJa CIIE/IOB;

- UMETh MPEJICTABIEHUE O CKPEIIHUBAIOIINXCS
HPSIMBIX B IPOCTPAHCTBE U YMETh HAXOIUTh
YroJl ¥ pacCTOSIHUE MEKIY HUMU;

- IPUMEHSATH TEOPEMBI O MAPAIIEIbHOCTH
NPSIMBIX U MJIOCKOCTEN B MPOCTPAHCTBE MPU
pelleHNH 3a1a4;

- YMETh IPUMEHSATH NapalieNbHOE
MIPOEKTUPOBaHME ISl M300paxkeHus puryp;

- YMETh IPUMEHSTH MePIEeHAUKYIAPHOCTH
IPSIMOM U TJIOCKOCTH NPH PELICHUHN 33]1ay;

- BJIQJIETh MOHATHSMHU OPTOTOHAIBHOE
MIPOEKTUPOBAHNE, HAKIIOHHBIE U UX
MIPOEKIUH, YMETh IPUMEHATh TEOPEMY O TPeX
NEPIEeHAMKYIISIpax MPHU PEIIeHUH 3a/1a4;

- IMETh IMPEJICTaBICHHE 00
AKCMOMAaTH4YEeCKOM METO/IE;

- BJIQJICTh MOHITHEM T€OMETPUUYCCKHE
MecTa TOYEK B IPOCTPAHCTBE U YMETh
NPUMEHSTH UX JUIS PELICHUS 3a/1ay;

- yMEThb TPUMEHSTh IS PEIICHUS 3a71a4
CBOWCTBA IUIOCKKMX M JBYIPAHHBIX YIJIOB,
TPEXTPAHHOTO YIJIa, TEOPEMbI KOCHHYCOB
Y CHHYCOB JIJIsl TPEXTPAHHOTO YIJIa;

- BJIQJICTh MOHATHEM IEPICHIUKYIISIPHOES
CCUCHHE MPU3MBI U YMETh IIPUMEHSTh
€ro MpH PEeIICHUH 3a/1a4;

- UMETh TPEJICTABIICHUE O
JIBOMCTBEHHOCTH MPABHIIbHBIX
MHOTOTPaHHHKOB;

- BJIQJIETh MOHATHIMH [IEHTPATBHOE U
napajuielbkHOe TPOSKTHPOBAHUE H
NPUMEHSTH UX MPH MOCTPOCHUH CCUCHHIMA
MHOTOTPaHHHKOB METOIOM TPOEKIIHIA;

- IMETh MPEJICTABIICHHE O Pa3BEPTKE
MHOTOTpaHHHMKA W KpaT4auIieM MyTH Ha
MIOBEPXHOCTH MHOTOTPaHHUKA;

- IMETh MPEJICTABICHNE O KOHUIECKUX
CCUCHMSIX;

- IMETh MPEJICTABICHUE O KACAIOIIMXCS
chepax ¥ KOMOMHAITUY TEJI BpALIEHUS U
YMETh IPUMEHSTh UX MIPH PEIICHUH
3aj1ay;

- IPUMEHSTH [IPH PEIICHUU 3a71a4
(bopMyIity paccTOSTHHS OT TOYKH JI0
TUIOCKOCTH;

- BJIQJICTh Pa3HBIMHU CIIOCOOAMH 3aaHuUs
NpSIMO# YpaBHEHHSIMH U YMETh
NPUMEHSTH NP PEIICHUN 33]1ay;

- IPUMEHSTH MPH PEIICHUH 3371249 U
JI0Ka3aTeIbCTBE TEOPEM BEKTOPHBIHN
METOJ] U METOJ] KOOPMHAT;

- IMETh MPEJICTaBICHHE 00 aKCHOMax
obbeMa, mpuMeHsITh GopMyIIbl 00bEMOB
NPSIMOYTOJIBHOTO MapajuIeyeuIIe]Ia,
NIPU3MBI M TUPAMUJIBI, TETPAdIpa Mpu
pelLlIeHUH 33]1ay;

- IPUMEHSATH TEOPEMBI 00 OTHOIICHHUSX
00BEMOB TIpU PEIICHUY 3a/1a4;

- IPUMEHSATh MHTETPAJ JIJIsl BBIYUCIICHUS
00BEMOB U MMOBEPXHOCTEN T
BpaIlleHUsI, BEIYUCIICHUS TJIOIAaIN
cepuueckoro nosica u oobema
IIapPOBOTO CJIOS;

- IMETh MPEJICTABIICHUE O IBUKCHUSIX B
POCTPAHCTBE: MapalICIbHOM MEPEHOCE,




- BJIAJICTh MIOHSATUSMU PACCTOSTHHE MEXKIY
¢burypamu B mpocTpaHcTBe, OOmHii
MEePICHIUKYIISAP ABYX CKPEIIUBAIOIIUXCS
MPSIMBIX ¥ YMETh MPUMEHSTH UX TIPH
pEIICHUH 33]1aY;

- BJIQJICTh MIOHSATHUEM YTOJ MEXKIY IPSIMOU U
IJIOCKOCTBIO U YMETh IPUMEHSTH €ro IpH
pEIICHUH 33]1aY;

- BJIAJICTh TMOHSATUSAMU JIBYTPAHHBIA YTOJI,
YTOJI MEXIY TUIOCKOCTSIMH,
MEePICHIUKYIISIPHBIC TIOCKOCTH ¥ YMETh
MPUMEHSTH UX TIPU PEIICHUU 3a/1a4;

- BJIAJICTh MMOHSATUSMU IPU3MA,
napajuiesienume/] U MPAMEHSITh CBOHCTBA
napajuiesienuIea Mpyu perieHnH 3a/1a4,

- BJIQJICTh MIOHSATHEM TIPSIMOYTOJIBHBIH
napajuIeNienuIe] U IPAMEHSTh ero TPH
pEIICHUH 33]1aY;

- BJIAJICTh TMIOHATUSAMU MTHUPAMUIA, BHJIBI
MTAPaMHUI, DJIEMEHTHI IPABMIIEHOM ITHPaMHUIbI
¥ yMETh IPUMEHSTH UX MPU PEIICHUH 33129,
- UMETh MPEACTABICHHUE O TeopeMe Ditepa,
MTPaBWJIBHBIX MHOTOTPAaHHUKAX;

- BJIQJICTh MMOHATUEM TUIOMIAN TOBEPXHOCTEH
MHOTOTPAaHHUKOB ¥ YMETh PUMEHSTE €T0
MIpH PEIICHUHN 3a71ay;

- BJIQJICTh TIOHATHSIMH TeJia BPAIICHHUS
(uuHAp, KOHYC, map u cdepa), uX ceueHus
Y YMETh NIPUMEHSTH UX MPH PEIICHUH 33]1ay;
- BJIQJICTh MIOHATHSIMHU KacaTeJIbHbIC MPSMbIE
Y TUTOCKOCTH U YMETh MMPUMEHSATH U3 PU
peIlIeHUH 3a/1a4;

- IMETh MPEJICTABIICHUS O BIIMCAHHBIX U
OTMCaHHBIX Chepax U yMETh MPUMEHSAThH HX
MIPH PEIICHUHN 3a71ay;

- BJIAJIETh MOHATUSAMHU 00BEM, 0OBEMBI
MHOTOT'PaHHUKOB, TEJI BPAIICHUS
MPUMEHSTh UX NP PEIICHUH 33]1a4;

UMETb MPEJICTABIICHUE O Pa3BEPTKE
MWIMHJPA ¥ KOHYCA, TUIOIIAH IOBEPXHOCTH
[WIMHJPA ¥ KOHYCA, YMETh IPUMEHSTh UX
MIPH PEIICHUHU 33]1ay;

- IMETh MPEJICTABIICHHUE O IO cHephl U
YMETb MPUMEHSTH €T0 MPHU PEIICHUH 33134,
- YMETh periath 3a/1a4i Ha KOMOMHAIINH
MHOTOTPAaHHUKOB U T€J BpallCHHUS;

- IMETb MPE/ICTaBJICHHE O MOJ00NH B
MPOCTPAHCTBE U YMETh PelIaTh 3a7auu Ha
OTHOIIIEHHE 00BEMOB U TLIOIAeH
MOBEPXHOCTEN MONO0OHBIX (DUTYD.

B nosceonesnoui sorcuznu u npu uzyuenuu
opyaux npeomemos.

- COCTaBJISITh C UCMIOJIb30BAHUEM CBOWCTB
T€OMETPUUECKUX (PUTYp MaTeMaTHIECKHE

CUMMETPHUH OTHOCUTEIIBHO IJIOCKOCTH,
LEHTPaJIbHOW CUMMETPUH, IIOBOPOTE
OTHOCHUTEJIBHO IIPSIMOM, BAHTOBOU
CUMMETpPHUH, YMETh IPUMEHSTH UX MPU
pEelleHnN 3a/ay4;

- UIMETh IIPEJICTaBJIECHHE O IIOLIAAN
OPTOrOHAJILHOM IIPOEKIUY;

- UIMETh [IPEJICTABICHUE O TPEXIPAHHOM U
MHOTOTPaHHOM YTJI€ U IPUMEHSTh
CBOMCTBA IUIOCKUX YIJIOB
MHOTOTPaHHOIO yIJia MPU PEeLICHUH
3ajay;

- UMETb IIPEJICTABICHHUS O
npeoOpazoBaHUM MOI00Ms, TOMOTETHH U
YMETb NPUMEHSATH UX IIPU PEIICHUN
3ajay;

- YMETb peliaTh 3a/1a4u Ha MII0CKOCTH
METO/IaMU CTEPEOMETPHH;

- YMETb IPUMEHSATH POpPMYIIBI 00BEMOB
IIpU peLIeHNH 3aa4




MOJENH JJIsl pELIEHUS 33134 IIPaKTUUECKOTO
XapakrTepa M 3a/1a4 U3 CMEKHbIX JUCLUILINH,
HCCIIEI0BATh MOIY4YEHHbBIE MOJIENIN U
UHTEPIPETUPOBATD PE3YIIHTAT

BekrTopsl 1

- BJIAJIETh IOHATUSAMU BEKTOPBI U UX
KOOPJUHATBHI;

- YMETb BBINOJIHSTH ONIEPALIUU HaJl
BEKTOpaMH;

- KCII0JIb30BaTh CKAJIIPHOE IIPOU3BEICHUE
BEKTOPOB TP PELICHNUH 33]1a4;

- IPUMEHSATH YpaBHEHHE IJIOCKOCTH,
(bopMyITy pacCTOSIHUSI MEXKAY TOUKAMH,
ypaBHEeHHE Cephl TP PELICHUH 337134,

- IPUMEHSATH BEKTOPBI U METOJT KOOPJMHAT B
MIPOCTPAHCTBE NPH PELICHUHU 3a/1a4

- OIIEPUPOBATDH MOHATUAIMHU JI€KAPTOBbI
KOOpJMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpA, PABEHCTBO BEKTOPOB,
KOOPJMHATHI BEKTOPA, YTOJ MEXTY
BEKTOpaMH, CKaJIsIpHOE MPOU3BECHHE
BEKTOPOB, KOJJIMHEAPHBIE BEKTOPHI;

- HaXOJIUTh PACCTOSIHUE MEXY IBYMsI
TOYKaMH, CyMMY BEKTOPOB U
IIPOU3BE/ICHNE BEKTOPA Ha YHCIIO, YroJl
MEX/1y BEKTOpPaMH, CKaJISIpHOE
IIPOU3BE/ICHUE, PACKIIAAbIBATh BEKTOP 110

KOOPIAMHATHI
JIBYM HEKOJUTHHEAPHBIM BEKTOPaM;
B - 33J1aBaTh MJIOCKOCTh YPABHCHHUEM B
npocrpanc- JIEKapTOBOM CHCTEME KOOp/MHAT;
- pemraTh MpPOCTEHIIHE 3a1a9H
TBE BBEJICHHEM BEKTOPHOTO 0a3uca;
- HaXOJIUTh 00BEM IMapalie/IeuIe/a 1
TETpad/pa, 3aJaHHBIX KOOPJANHATAMH
CBOUX BEpIIIHH;
- 3QJ1aBaTh MPSIMYIO B POCTPAHCTBE;
- HaXOJIUTh PACCTOSIHUE OT TOYKH JIO
IJIOCKOCTH B CHCTEME KOOPAMHAT;
- HaXOJIUTh PACCTOSIHUE MEXY
CKpEIUBAIOIIUMHUCS MTPSIMBIMH,
3aJJaHHBIMU B CHCTEME KOOPAMWHAT
Hcropust - UMETb MPE/ICTaBICHHUE O BKJIA/IE - IPEACTABIATH BKJIA/ BBIJAIOIINXCS
BBIJAIOIINXCSI MATEMAaTUKOB B Pa3BUTHE MaTEMaTHKOB B pa3BUTHE MaTEMaTHUKU U
MATEMATHKH | yayky; UHBIX HAyYHBIX 00JIaCTEi;
- IOHUMATh POJIb MAaTEMATUKHU B Pa3BUTHH - IOHUMATh POJIb MAaTEMAaTUKH B
Poccun pazButuu Poccun
- HCII0JIb30BaTh OCHOBHBIE METO/IbI - IPUMEHSTH U3BECTHBIE METO/IbI IIPH
JI0Ka3aTeJIbCTBa, IIPOBOAUTDL JOKA3aTEILCTBO peuieHrun CTaHAAPTHBIX MAaTEMAaTHICCKUX
Y BBITIOJTHATH OTPOBEPIKCHHUE; 3ajad,
- IPUMEHSTH OCHOBHBIE METO/IbI PEICHUS - 3aMeHath U XapaKTepu3oBath
MATEMATHHECKIX 34185, MATEMATHECKHE 3aKOHOMEPHOCTH B
OKpY)Karolen NeiCTBUTENbHOCTH;
- Ha OCHOBE MaTEeMaTHUECKUX
. - IPUBOJIUTH IPUMEPHI MaTEMaTHYECKUX
3aKOHOMCPHOCTCH B TIPUPOZIC 3aKOHOMEPHOCTEH B MPUPOJIE, B TOM
Metomt XapaKTepu30BaTh KPacoTy U COBepHJevHCTBO 4HCIle XapAKTEPU3YIOIUX KPAacoTy |
OKpPYKaOLIEro MUpa 1 MNPOU3BEACHUH COBEPLICHCTBO OKPYKAIOILIEr0 MUpa U
MaTeMAaTHKH | MCKYCCTBa; IPOU3BEICHUI HCKYCCTBA;

- IPUMEHSATH MPOCTEHIITNE TPOTPAMMHBIC
Cpe/CTBa U 3JICKTPOHHO-KOMMYHUKAI[HOHHBIC
CHCTEMBI ITPU PEIICHUN MaTEMaTHYECKIX
3a7ad4;

- MOJIB30BATHCSI MPUKIIAHBIME TPOTPAMMaMHU
Y TIPOTPaMMaMH CUMBOJIbHBIX BBIYHUCIICHUI
JUISL UCCIIEIOBAHUS MAaTEMATHUYECKUX
00BEKTOB

- IPUMEHATH MaTeMaTHYeCKHe 3HAHUS K
HCCIIEIOBAaHUIO OKPY>KAIOIIEro MUpa
(MonenupoBanue PU3MUECKUX
MPOILIECCOB, 331841 SKOHOMHUKH )




Conepxanue y4eOHOro Kypca, npeamera

AJireOpa v HayaJIa aHAJIU3A

[ToBTOopenue. Pemienue 3amad ¢ MCNOJB30BAHUEM CBOMCTB YMCEI M CUCTEM CUHCIICHHS,
JETUMOCTH, JOJIEd U 4acTel, MPOLIEHTOB, MOJyJIe yucen. PemeHue 3a1a4y ¢ UCIOIb30BaHUEM
CBOWCTB CTENEHEe MW KOPHEW, MHOTOWICHOB, NpPEOOpa3OBaHWN MHOTOWICHOB U JPOOHO-
palMOHAIBHBIX BRIPAKEHUH. Pelenne 3a1a4u ¢ UCIob30BaHUEM I'PalyCHOM Mephl yria. Moaynb
YHUCJa U €ro CBOMCTBA. Penienue 3a1ay Ha ABUKEHUE U COBMECTHYIO PabOTy, CMECH U CIUIaBbI C
MTOMOIIIBIO JIMHEHHBIX, KBaIPATHBIX U APOOHO-PAIIMOHATILHBIX YPaBHEHUH U UX cucteM. Pemienue
3a7a4 C MOMOIIBIO YHCIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C OJHOW IMEPEMEHHOM, C
MIPUMEHEHHEM H300paKeHUsI YHCIIOBBIX IMPOMEXYTKOB. PelmieHune 3amad ¢ HCHOJb30BaHUEM
YHCIOBBIX (YHKIUH M uX rpadukoB. Mcnonp3oBaHWE CBOHCTB M TPAQHUKOB JHHEHHBIX H

KBaJPaTHYHBIX (YHKIWH, 0OpaTHOW MPOMOPIIMOHATBLHOCTH M (QYHKIHH Y = \/; . I'paduueckoe

pellleHHEe ypaBHEHW M HEpaBeHCTB. lcmonb3oBaHue omnepanuii HaJg MHOXKECTBAMHU U
BBICKa3bIBaHUAMU. VCIOJIb30BaHNE HEPABEHCTB M CUCTEM HEPAaBEHCTB C OJHOW MEPEMEHHOM,
YUCJIOBBIX TTPOMEKYTKOB, UX OOBEIUHEHUN U TnepeceueHnil. [IpumMenenue npu pemeHun 3aaad
CBOMCTB apU(PMETHUECKON U TeOMETPUYECKON MpOrpeccuy, CYMMHPOBaHUS OECKOHEUHOM
CXOASIIENCS TEOMETPUUECKOM MPOTrpeCcCH.

MHosxecTBa (YUCIIOBBIE, Te€OMETpHUYEcKUX (uryp). XapakTepuCTHUYECKOE CBONCTBO,
JJIIEMEHT MHOXKECTBa, IIyCTOE, KOHEYHOEe, OeckoHeuHoe MHoecTBO. (CrnocoObl 3amaHus
MHOecTB [logmHokecTBo. OTHOIIEHUS NMPUHAIEKHOCTH, BKIIOUYEHUS, paBeHcTBa. Onepauuu
Hag MHOxecTBamu. Kpyrm Oiinepa. KoHeuHble W OECKOHEYHBIC, CUETHBIE W HECUYETHBIC
MHO>K€ECTBA.

HctunHBIE W JIOKHBIE BBICKA3bIBAHUS, OIEpAIlMU HAJl BBICKA3BIBAHUSAMU. Aeebpa
gvickazvlganuti. CBS3b BBICKA3bIBAHMM C MHOXKecTBaMu. KBaHTOpPHI CyIIeCTBOBaHUS U
BCEOOIIHOCTH.

3akoHbl JOTUKH. OcHosHble Jnocuueckue npasund. PenmeHue IOorndYecKkux 3alad C
HCIIOJIb30BAHUEM KPYTOB DHJIepa, OCHOBHBIX 102UHEeCKUX NPasul.

YMmozakmoueHuss. OOOCHOBaHMS M JIOKA3aTeIbCTBO B MaTeMaTtuke. Teopembl. Bumbl
MaTeMaTHYeCKUX yTBEpXKIEHUM. Buodel odokazamenvcms. Mamemamuyeckas uUHOYKYUA.
Ymeepowcoenusn: obpamnoe OanHOMY, NPOMUBONONONCHOE, 0OPAMHOE NPOMUBONOTIOHCHOMY
oannomy. IIpu3HaKk u cBOMCTBO, HEOOXOAUMBIE U TOCTATOUHBIE YCIOBUSI.

Ocnosnass meopema apupmemuxu. Ocmamxu u cpasnenus. Anreopumm Eexnuoa.
Kumaiickaa meopema 06 ocmamkax. Manas meopema @epma. (-uunvie cucmemvl CHUCTIEHUSL.
Dyukyus Jinepa, Yucio u cymma oeaumeeti HamypaibH020 YUcid.

Pannannas wmepa yriia, TpPUTOHOMETpPHYECKAss OKPYXHOCTb. TpHUroHOMETpHUUYECKHE
¢byHKIMKM yucen U yriaoB. GopMyibl MPUBEACHUS, CIOKEHUS TPUTOHOMETPUYECKUX (YHKIIHM,
dbopMynbl ABOMHOrO M TMOJIOBUHHOTO aprymenta. [IpeoOpa3oBaHue CymMMBblI, pPa3HOCTH B
MIPOU3BEICHNUE TPUTOHOMETPUYECKUX (DYHKIIUH, 1 HA0O0POT.

Hynu QyHkuuu, mnpoMexyTKd 3HAKOTOCTOSIHCTBA, MOHOTOHHOCTh. HawuOonbiiee u
HauMeHblee 3HaueHue pynkuuu. [lepuoauueckue QyHKIMN U HAMMEHbIITUI niepuoa. UeTHble U

HedeTHble QYHKUUH. DYHKyuu «OpoOHAs YACMb YUCIA» y:{x} U «yenas 4acmv uUCIa»

y=[x].

Tpuronomerpudeckre (QYHKIMH YHUCIOBOTO aprymMeHTa Y =COSX, Y =SinX, y=tgXx,
y =ctg X. CBoiicTBa U rpauK1 TPUTOHOMETPUUYECKUX (PYHKIUI.

OOpatHble TPUrOHOMETpPHUECKUE (PYHKIMH, UX TJIaBHbIE 3HAUEHUs, CBOICTBA U TpaUKH.
Tpuronomerpruueckue ypaBHeHMs. OIHOPOAHBIE TPUTOHOMETPUYECKHE ypaBHEHHsA. Pemenue
MIPOCTENIINX TPUTOHOMETPUYECKUX HepaBeHCTB. IIpocreiiine cucTeMbl TPUTOHOMETPUYECKUX
YPaBHEHUHU.

Crenenp C JEUCTBUTENBHBIM IIOKa3zaTeleM, cBoiicTBa creneHu. IIpocreitmne
MoKa3aTelbHbIE YpaBHEHUs U HepaBeHcTBa. [lokaszaTenbHast QyHKIMS U ee CBOMCTBA U rpaduk.
Yucno € u pyHKIms y =e*.



Jlorapugm, cBoiictBa sorapudma. JlecATMUHBIE UM HATypajbHBIA  JIOTapudM.
[IpeoOpa3oBanue  JnorapupmMuueckux  BelpakeHuil. Jlorapudmuueckue ypaBHEHHS U
HepaBeHCTBa. Jlorapudmuueckast pyHKIMS U ee CBOMCTBA U rpaduk.

Crenennas GyHKIUS U €€ CBOWCTBa U rpaduk. VppanroHanbHble ypaBHEHUS.

[lepBuuHble TPEACTABIEHHUS O MHOXECTBE KOMIUIEKCHBIX 4Hcel. J[leicmeus ¢
Komniekchoimu uucramu. Komnaexcno conpsiocennvie uucia. Moodyns u apeymenm uucia.
Tpuconomempuyeckasn Gopma Komniekcnoeo uucia. Pewenue ypaemenuli 6 KOMHIEKCHbIX
yucnax.

MeTto WHTEpBAJIOB Ui pemieHUs HepaBeHCTB. [IpeoOpa3oBanusi TpadukoB (DyHKIIHIA:
C/IBUI, YMHOXEHHE Ha YHUCIIO, OTPA)KEHUE OTHOCUTEIBHO KOOPAMHATHBIX ocell. I'padumueckue
METO/Ibl PELICHUS YPAaBHEHUM U HEPaBEHCTB. PellleHrne ypaBHEHUN U HEPABEHCTB, COJEPIKAIINX
[IEPEMEHHYIO 1101 3HAKOM MOJIYJISI.

CucreMbl OKa3aTeNbHBIX, JOrapu(pMUIECKUX U UPPALIMOHANBHBIX YpaBHEeHU. CrucTeMsl
MIOKa3aTeIbHbIX, JOTapUPMUUECKUX U UPPALMOHATILHBIX HEPABEHCTB.

B3aumno o6pathHbie pyHkumu. ['paduku B3auMHO 00paTHBIX PYHKIUH.

VYpaBHEHHUsI, CHCTEMBI YPABHEHUI C IAPAMETPOM.

@opmyna bunoma Hviomona. Pewenue ypasuwenuil cmenenu 6viuie 2 CHeyuaibHbIX
6uoos. Teopema Buema, meopema be3y. [Ipusooumvle u nenpugooumvle mHo2ouneHvl. OcHO8HAs
meopema  aneeopvl. Cummempuueckue MHO204YneHbl. Llenouucnennvie u  yeno3HayHvle
MHO20YIeHbL.

Jluopanmosyel ypasnenus. Llennvie opoou. Teopema Depma o cymme K8aopamos.

Cymmbl u psodsl, Memoobl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCTU.

Teopembl 0 npubnUICEHUU OCTICMBUMETbHBIX YUCEN PAYUOHATLHBIMU.

MHnoorcecmea na KOOpOUHAMHOU NIOCKOCTU.

Hepasencmeo Kowu—Byuakosckozo, nepasercmeo Hencena, nepasencmea o cpeouusx.

[Tonarue npenena GpyHkuuu B Touke. [lomsamue npedena hymkyuu 6 OECKOHEeUHOCHU.
Acumnmomul epaghuka ¢ynkyuu. CpasHenue OeCKOHEUHO MAIbIX U OEeCKOHEYHO OONbULUX.
HenpepsiBHOCTH dyHKINMHU. Céoticmsa nHenpepwienvix ¢yuxkyui. Teopema Betiepwmpacca.

Hudbdepenuupyemocts ¢Gyakuun. IlponsBomnas ¢yHkiuu B Touke. KacatempHas k
rpaduky ¢GyHkiuu. [eomerpudeckuit U (GU3HYECKUA CMBICT TPOU3BOAHOU. [Ipumenenue
npouszsooHol 6  Qusuxe. [Ipou3BogHbie  dleMEHTapHBIX  (YHKIUH. [TpaBuna
muddepeHupoBaHUsL.

Bropas npousBoaHas, ee reoMeTpUUECKUM U (GU3HMUECKUN CMBICTT.

Touku skcTpemyma (MakcuMyma U MUHHUMYMa). VccnenoBanue aeMeHTapHbIX QyHKIUI
Ha TOYKU OSKCTpeMyMa, HauOoJIblllee W HAUMEHBIIEe 3HAYCHHE C IMOMOIIBIO IPOU3BOIHOM.
Ilocmpoenue epaghurxos gyukyuti ¢ nomowpio npouzeoousix. llpumeHnenue npouzsooHol npu
peutenuu 3a0a4. Haxooicoenue saxcmpemymoe (hyHKyuili HeCKOIbKUX NepeMeHHbIX.

[lepBooOpaznas. Heompenenenusiii  uHTerpan. IlepBooOpasHbie  3leMEHTapHBIX
(b yHKIHIA. [Inomanps KPUBOJIMHEHHOMN TpanenuH. dopmyna Herorona-JleiiOuuna.
OmnpeneneHHblil UHTETpal. Buiuucnenue niowaoeti niockux gueyp u 00vemos mei 8paujeHus ¢
NOMOWbIO UHMe2Pala..

Memoowi pewienus OYHKYUOHATbHBIX YPABHEHUI U HEPABEHCME.

I'eomeTpusn

IToBTOpenue. Pemenune 3agad Cc HCIOIb30BAaHUEM CBOWCTB (UIyp Ha IUIOCKOCTH.
Pemenue 3amay Ha 10Ka3aTenbCTBO U NOCTPOECHUE KOHTpIpUMEpOB. [IpumeHeHne nmpocrenmmx
JOTUYECKUX TpaBuj. PemieHne 3amady ¢  HCIOJIb30BAHMEM TEOPEM O TPEYTOJIbHUKAX,
COOTHOIIIEHUH B MPSIMOYTOJIBHBIX TPEYTOJbHUKAX, (DAaKTOB, CBSI3aHHBIX C YETBIPEXYTOJIbHUKAMMU.
Pemenue 3amau ¢ ucnosnb3oBaHneM (akTOB, CBS3aHHBIX C OKPY)KHOCTSAMU. PelieHue 3amad Ha
U3MEpEeHus Ha TIUIOCKOCTH, BBIUYUCICHUS UIMH W IUomane. Pewenue 3adau ¢ nomowwio
8EKMOPO8 U KOOPOUHAM.

Harnsanas crepeomerpust. [Ipu3ma, napamienenunes, nupaMuia, TETPAIP.

OcHOBHBIE TIOHATHS TEOMETPHUM B NPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUN U CIICJCTBUS
u3 HuX. [lonamue 06 akxcuomamuueckom memooe.



Teopema Menenas ons mempasopa. TlocTpoeHre cedeHU MHOTOTPAaHHUKOB METOJIOM
cienoB. LlenTpanpHoe npoekTtupoBaHue. IlocTpoeHue cedeHHii MHOTOTPAHHUKOB METOJOM
IIPOCKLUH.

CkpemuBaroniecs: IpsiMble B IPOCTPAHCTBE. YTOJ MEXKIY HUMU. Memoobl HaxodcoeHus
PACCMOAHULL MeXCOy CKPeuUBAoUWUMUCS NPAMBIMUL.

Teopembl 0 napayIeNbHOCTH NIPSMBIX U IUIOCKOCTEM B IpocTpaHcTBe. IlapamiensHoe
MPOEKTUPOBAHKE U U300paxkenue puryp. I eomempuueckue mecma moiex 8 NPOCMpaHcmae.

[lepnennukynsapHocTb HOpsMOM U MIOCKOCTU. OpPTOrOHalIbHOE IPOEKTHUPOBAHUE.
Haxsionnsle u npoexkuuu. Teopema 0 Tpex NepueHANKYIIApax.

Buoer  mempasopos.  Opmoyenmpuueckuti  mempa’0p, KApPKACHuIL — mempasop,
pasnozpanublii mempas’op. Ilpsamoyzonvuwiit mempas’op. Meouanvt u Oumeouanvt mempasopa.

Ilocmpaueanue mempasopa 00 napaiienenuneod.

Paccrostnus mexnay ¢urypamu B mpocrpaHctBe. OOmMi  NEpHEHAMKYISAp ABYX
CKPEIIMBAIOIINXCS TIPSIMBIX.

VYrnel B mpoctpaHcTBe. [lepneHaukynspHble IUIOCKOCTU. [l1owyadb opmo2oHanbHOU
npoexyuu. Ilepnenouxynsapnoe ceyenue npusmel. IpexepanHvlii U MHO20SPAHHBIU Y20l
Ceoticmea naockux yenos muocoepannoco yena. Ceouicmea NIOCKUX U O08VZPAHHBIX Y2l08
mpexepannozo yena. Teopemvl KOCUHYCO8 U CUHYCO8 OJisl MPEXSPAHHO20 Yeld.

Bunel MHOrorpaHHukoB. Paszeepmku  mHoeocpanHuka. Kpamuauvwue nymu Ha
NOBEPXHOCU MHO202PAHHUKA.

Teopema Oiinepa. 1lpaBunbHBIE MHOTOTPAHHUKH. /J[60UCMEEHHOCMb NPABUTLHBIX
MHO202PAHHUKOS.

[Tpuszma. [Tapannenenumnen. CpoiicTBa  mapasuiesienuIena. [IpsimoyronbHbIN
napautenenunes. HaknoHHbIe TPU3MBL.

[Tupamupga. Buael nupamMua. OJIeMEHTbl MNpaBUIbHOW mupamuabl. [lupamuabl ¢
PaBHOHAKJIOHEHHBIMU peOpaMu U I'paHsIMHU, X OCHOBHBIE CBOWCTBA.

[nomany moBepXHOCTEM MHOTOIPAaHHUKOB.

Tena BpameHus:: HWIMHADP, KOHYC, map u chepa. CedeHus IIMHIPA, KOHYca U IIapa.
[ITapoBoii cerMeHT, MapoBO CIOH, ITAPOBOK CEKTOP (KOHYC).

VYceueHHas mupaMuga U yCEUCHHBIN KOHYC.

Onemenmsi cghepuueckoul ceomempuu. Konuveckue ceuenus.

KacarenbHble mpsimple ¥ TUIOCKOCTH. Brmcannele u ommcannbsle chepsl. Kacarowuecs
cghepvl. Kombunayuu men epawyerus.

Bextops! u koopanHaTel. CymMmMa BEKTOPOB, YMHOXKEHUE BEKTOPA HA YUCIO. YTOJI MEKIY
BekTopamu. CKaJIpHOE ITPOU3BEACHHUE.

VYpaBHenue miockoctd. dopmyna paccTOSHUS MeXAY TOUYKaMH. YpaBHEHHE CQephl.
Dopmyna paccmoanus om mouku 0o niockocmu. Cnocoowl 3a0aHus NPAMOU YPAGHEHUSMU.

Pewenue 3adau u oOokaszamenbcmeo meopem ¢ NOMOWbI GEKMOPO8 U MemoooM
KOOpOUHam. DieMeHmyl 2eoMempuu Macc.

[Tonsitnue oOwvema. OObeMbl MHOrOTpaHHHKOB. OOBEMBI TeN BpalleHHs. AKCUOMbI
obvema. Bvieoo gopmyn 0b6vemos npsamoyeoibHo20 napaiieienunedd, Npuzmvl U RUPAMUODL.
Dopmynvl 011 HaxodcOeHUss 0ovema mempad’opa. Teopemvl 06 OMHOULEHUSAX 0OBEMOB.

Ipunooscenuss unmezpana K Gul4UCIEHUIO 00bEMO8 U NOBepPXHOCMEU mel 8PAUeHUs.
Inowaos cghepuueckozo nosica. Obwvem waposoeo cnos. Ilpumenenue o6vemos npu peuieHuu
3a0au.

[Tnomans chepsr.

Paszeepmra yununopa u konyca. Ilnomaas TOBEpXHOCTH LHWIHHAPA U KOHYCA.

KoMOuHaImm MHOTOrpaHHUKOB M T€J BpallleHHS.

ITono6ue B mpoctpanctBe. OTHOIIEHHE 0OBEMOB U TUIONIAAEH MOBEPXHOCTEN 1MOJ0OHBIX
¢buryp.

suosicenust 6 npocmpancmee. napanienbhvlil NEPEeHOC, CUMMEMPUS OMHOCUMETLHO NIOCKOCHIU,
YEHMPATbHAS CUMMEMPUS], NOBOPOIM OMHOCUMENLHO NPSMOL.

Ilpeobpazosanue nooodus, comomemus. Pewenue 3a0au Ha niOCKOCmMU C
UCNONb308AHUEM CEPEOMEMPULECKUX MEMOOO8.



BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TeOPHUsi TPad)0B 1 KOMOMHATOPHKA

[loBropenue. Hcmosib3oBaHue TaOnIML W AMArpaMM JUIs IPEJICTaBICHUS JaHHbIX.
Pemenue 3amau Ha NpUMEHEHUE ONMMCATEIbHBIX XapaKTEPUCTUK YHMCIOBBIX HAOOPOB: CPEIHMUX,
HanOOJIBIIETO0 W HAMMEHBILEr0 3HAYEHUS, pa3Maxa, JUCIEPCHU U CTaHAAPTHOTO OTKIOHECHHS.
Bbruncienue 4acToT M BEpOSTHOCTEH COOBITHIA. BbluncieHune BeposSTHOCTEH B OMBITaX C
PaBHOBO3MOXKHBIMH ~ 3JIEMEHTapHBIMH  HcXoJaMu.  Mcmonb3oBaHWe  KOMOMHATOPHKH.
Bbruncnenue BEpOSTHOCTEW HE3aBUCUMBIX COOBITHHA. Mcnonb3oBanue (OpMyYNbl CIOXKEHHUS
BEPOSTHOCTEH, quarpamm Ditiepa, iepeBa BeposTHOCTeH, popmyibl beprym.

Bepoamnocmnoe npocmpancmeo. Axkcuomvl meopuu eeposimmocmel.

VYcnoBHas BeposTHOCTh. IlpaBuno ymHOXeHMs BepositTHOCTed. Popmyna IOJHON
BeposiTHocTH. Popmyna baiteca.

JluckpeTHble ciydaiiHble BEIWYMHBI U pactpeneneHus. CoBMECTHBIE pPACIpENCICHHUS.
Pacrnipeniennenne cyMMbl U IPOU3BEACHUS HE3aBUCUMBIX CIIydallHBIX BEIMYMH. MaTemMaTH4ecKoe
OXKMJAHWE W JUCIEepcHs CIydallHON BeNWYMHbI. MaTemaTuueckoe OXHJaHUE U AUCIIEepPCHS
CYMMBI CITy4aliHbIX BEJIHYHH.

bunapHas cinydaitHas BenuuuHa, pacnpeaeneHue bepHymm.  ['eomerpuueckoe
pacnpenenenue. buHOMManbHOE paclpeneleHue U €ro CcBOWCTBa. [ unepzceomempuyeckoe
pacnpeodenenue u e2o ceolicmaa.

HenpepbiBHblE  ciiydaiiHple  BeauuyuHbl.  [L1OoTHOCTH  BeposTHOCTH.  DyHKIUS
pacnpeneneHusi. PaBHoMepHOe pacmnpe/eneHue.

IlokaszamenvHoe pacnpeoenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. Hopmansnoe pacnpenenenue. OyHkmms
Jlanmaca. IlapameTrpsl HOpMmanpHOrO pacnpeneneHus. [IpuMepsl Cily4ailHBIX —BEJIMYMH,
MOAYMHEHHBIX HOPMAJIBHOMY 3aKOHY (TIOTPEIHOCTh U3MEPEHU, poCT uenoBeka). [leumpanvras
npeoenvbHas meopema.

Hepasencmeso Yebwviuesa. Teopema Yebviwmesa u meopema bepuynnu. 3axon doonvuiux
yucen. Bvibopounsiii memoo usmepenus eepoamuocmet. Ponb 3akona oonvuiux yucen 8 Hayke,
npupooe u obujecmae.

KoBapmamust aByx ciyuaiiHbIX BenmuuuH. [loHATHE O KO3(DdUIIMEHTEe KOPPEISIIHH.
CoBMmecTHBIE HAOMIOACHUS JIBYX CIYYalHBIX BEIUYHH. Bwuibopounviii  ko3phpuyuenm
Koppenayuu. Jlunetinas pezpeccusi.

Cmamucmuueckasn eunomesa. Cmamucmuxa Kpumepusi U ee YpPO8eHb 3HAYUMOCHU.
IIposepka npocmetiwiux eunomes. mnupudeckue pacnpeoeieHus U Ux ces3b ¢ meopemudecKkumu
pacnpedenenuamu. Paneosas xoppenayus.

Ilocmpoenue coomeemcmeui. Hnvexmuenvle U CIOPLEKMUBHBIE COOMEEMCMEUSL.
buexyuu. [{uckpemnas nenpepvignocme. llpunyun [upuxie.

Koouposanue. /[éouunas 3anuce.

OcHognvle nouamus meopuu 2paghos. [lepesvs. Jsouunoe Oepeso. Cea3Hocme.
Komnonenmui ceaznocmu. Ilymu na epaghe. Diineposst u I amunbmonogvl nymu.

TemaTn4yeckoe IJIAHUPOBAHHUE C ONPEACICHUEM OCHOBHBIX BU/10B y‘—lQﬁHOﬁ AeATECJIbHOCTH

Ne Tema, pazaen KoJua-Bo XapaKkTepuCTHKA OCHOBHBIX BUJOB [1eSITeIbHOCTH
4acoB Y4eHHKa (Ha YPOBHe y4eOHbIX JIeiicTBUil)
Pa3znen «AJredpa»
10 k1ace
[loBTOpenue marepuana 7-9 4
KJIACCOB
1 | HeiicTBuTenbHbIe YnCIa 12 DopMyIMpOBaTH ONPEAETCHUS HANOOIBIIEro U

HAaUMEHBIIEro 3HaAUYSHUH (QYHKIINY, YETHON 1 HEYETHOM
dhyskuil. DopMynHpPOBaTh TEOPEMBI O CBOUCTBAX
rpauKoB YETHBIX U HEUETHBIX (QyHKUMH. Haxomuts
HanOoJblIee 1 HAMMEHbIIIee 3HaUeHUsT (PYHKLIUH Ha
MHOXecTBe 110 e€ rpaduky. MccnenoBats GyHKIHIO,
3aaHHyI0 (popmynoil, Ha uérHocTh. CTPOUTH rpadHuKH
($yHKUUH, UCTIONIB3YsI YETHOCTh MIIM HEYETHOCTB.




UYucnoBsle pyHKIMN
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BrimonusaTs reomerpuyeckre npeodpazoBaHus
rpadukoB (GyHKUINH, CBA3aHHBIE C TapaJUICIbHBIMU
MepPEHOCaMH, PACTHKEHUAMH, CKATUSIMU U
CUMMETPHSIMH, OTHOCUTEIHHO KOOPAUHATHBIX OCEH.
DopMynrpoBaTH ONpeAeIeHrue 00paTUMON QYHKITHH.
PacnioznaBath 00paTMyI0 (YHKIIHIO 110 €€ TpaduKy.
YcranaBianBaTh 00paTUMOCTh QYHKIWH 110 €€
BO3PACTAaHUIO WM YOBIBAHUIO.

DopMynpoBaTH ONPEACICHUE B3aMMHO 00OpaTHBIX
¢ynkuuii. [IpoBepsTh, SBIAIOTCS TN JBE JaHHBIC
(yHKUIMHU B3aMHO 00paTHBIMHA. Haxonute o0paTHYIO
(dhyHKIUMIO K JaHHOM oOpatumoit ¢pyHkiun. [1o rpaduky
JaHHOW ()YHKLWHU CTPOHUTH Tpadpuk oOpaTHOH PpyHKIKH.
YcranaBiauBaTh Bo3pacTanue (yObIBaHHE) 00paTHON
(yHKIMY 110 Bo3pacTaHuo (YOBIBaHUIO) TaHHOU
(dhyHKINM.

DopMynrpoBaThH ONpeAeNeHUs 0071aCTH ONpeeIeHHs
ypaBHEHUH (HEpPaBEHCTB), PAaBHOCHIIbHBIX ypaBHEHUI
(HepaBeHCTB), ypaBHEHUH-CIIEACTBHUH (HEpaBEHCTB-
CIIEJICTBHI{), TOCTOPOHHEr0 KopHs. DopMynupoBaTh
TEOPEMBI, OMTUCHIBAIONINE PABHOCUIIHHBIE
npeoOpa3oBaHus ypaBHEHUH (HepaBeHCTB). [IpuMeHaTh
METOJ] paBHOCHUJIBHBIX NTPE0Opa30BaHMU TSl pelIeHHs
ypaBHEHUH 1 HepaBeHCTB. HaxonuTs obnacts
OIpENEIICHNs YPABHEHUI U HEpAaBEeHCTB. [IpuMeHsTh
METOJI CJIEACTBUM ISl PELlIEHUs] ypaBHEHUN. Pemath
HEpaBEHCTBA METOJIOM MHTEPBAJIOB

TpuronoMerpuueckue
hyHKIIT
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DopMyIHUpOBaTh ONIPEEIEHUE paAUaHHON MEpHI yIiia.
HaxoauTk pajinanHyto Mepy yriia 1o ero rpajaycHon
Mepe U TPayCHYIO Mepy yIia 1o ero pajnanHonl Mepe.
Boruncnsts AJIMHBL IyT OKpYKHOCTEN. DOpMYIUpOBaTh
oTpeneneHrs KOCHHyca, CHHyca, TAaHTeHCa U
KOTaHI'€HCa yriia MOBOpOTa. BBISICHATH 3HAK 3HAYEHUI
TPUTOHOMETPUUIECKUX (QYHKITUNA. YTIPOIIATh
TPUTOHOMETPUIECKHE BBIPAKEHHUS, UCTIONB3ys CBOMCTBA
YETHOCTH TPUTOHOMETPUIECKHUX (PYHKITHH.
DopMyIUPOBATh ONPEAEIICHUS IEPUOINIECKOM
(hyHKIIIH, €€ TITaBHOTO Meproja. Y MpomaTh
TPUTOHOMETPUYECKHE BBIPAKEHUS, MCIIOIB3Ys CBOWCTBA
MEPUOANIHOCTH TPUTOHOMETPUIECKUX (DYHKITHA.
OnuceIBaTh CBOWCTBA TPUTOHOMETPUIECKUX (DYHKITHIA.
CrtpouTts rpadukn GyHKINH Ha OCHOBE rpad)uKoB
YETHIPEX OCHOBHBIX TPUTOHOMETPHUYECKUX (DYHKITHH.
[IpeoOpa3zoBeIBaTh TPHTOHOMETPHUIECKHE BHIPAKEHUS
Ha OCHOBE COOTHOILLIEHUN MEXIY
TPUTOHOMETPUIECKUMHU (DYHKIIFSIME OTHOTO U TOTO K€
aprymenTa. 1o 3HaueHusAM oHOI
TPUTOHOMETPUIECKON (PYHKIIMY HAXOIUTh 3HAYCHUS
OCTaJIbHBIX TPUTOHOMETPUIECKUX (PYHKIIUN TOTO XKe
apryMmeHTa.

[IpeoOpa3zoBeIBaTh TPUTOHOMETPUIECKHE BHIPAKEHUS
Ha ocHoBe (hopMmyn criokeHus. Onmpasich Ha HOpMYITbI
CIIOKEHUSI, JOKA3hIBATh (POPMYIIBI TIPUBEIECHUS,
(hopMyIIBI TBOWHBIX YTIIOB, (POPMYIIBI CYMMBI U
Pa3HOCTH CUHYCOB (KOCHHYCOB), (hOPMYJIBI
peoOpazoBaHus IPOU3BEICHUS! TPUTOHOMETPUIECKUX
¢ynkuunit B cymmy. Ilpeobpa3oBbiBathb
TPUTOHOMETPHUYECKHE BBIPAXKEHHUS HA OCHOBE (hOPMYII
npuBeaeHus, GOpMYIl ABOMHBIX U NMOJOBUHHBIX YIJIOB,




(hopMyIT CyMMBI U pa3HOCTH CHHYCOB (KOCHHYCOB),
(hopmyn ipeoOpa3oBaHuMsI TPOU3BEICHUS
TPUTOHOMETPHUYECKUX PYHKIHH B CYMMY

Tpuronomerpuueckue
ypaBHEHUS
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®opMynHpoBaTh ONpeAeIeHNs apKKOCHHYCa,
apKCUHYyCa, ApKTaHIe€HCa, apKKoTaHreHca. Haxonurs
3Ha4YeHUs! OOPATHBIX TPUTOHOMETPHYECKUX (PYHKIUHA
JUISL OT/ACNBHBIX TAOIMYHBIX 3HAYCHUH apryMeHTa.
Hcnonb3ys MOHATHSA apKKOCUHYCA, apKCHHYCA,
ApPKTaHI€HCA, apKKOTAHI€HCa, pellaTh IPOCTEHIINE
TPUTOHOMETPHUECKUE ypaBHEHHs. POopMynHpOBaTh
CBOMCTBa 00paTHBIX TPUTOHOMETPUYECKUX (PYHKIIHH.
Crpoutb rpaduku GyHKINH HA OCHOBE TpaduKOB
YeTHIPEX OCHOBHBIX 00PaTHBIX TPUTOHOMETPUUYECKUX
(GyHKUMA. YIpoaTk BEIPasKeHUs, COJIepIKaIIie
o0paTHBIE TPUTOHOMETPHUYECKHE (QYHKIIUH.
PacnioznaBaTh TPUTOHOMETPHUECKHE YPABHEHUS U
HEPABEHCTBA. Pelars TpuroHoMeTpruyecKue
ypaBHEHUS, CBOSIINECS K aJIre0panyecKuM
YpaBHEHUSM, B YACTHOCTH pPEIIaTh OJHOPOAHbIE
TPUTOHOMETPUYECKUE YPABHEHUS IIEPBOM U BTOPOU
CTEIEeHH, a TAK)Ke peliaTh TPUTOHOMETPHUECKUE
ypaBHEHUS, MPUMEHSISI METOJ] Pa3IOKEHHS Ha
MHOXXHTENM. Pemmars npocreiimmue
TPUTOHOMETPHYECKHE HEPABEHCTBA

[IpeobpazoBanue
TPUTOHOMETPHYECKHX
BBIPAKEHUI

21

IIpeoOpa3oBeIBaTh TPUTOHOMETPHUYECKNE BBIPAKEHUS
Ha OCHOBE COOTHOLIEHUN MEXIY
TPUTOHOMETPHUYECKUMHU (QYHKIIUSMH OJTHOTO H TOTO JKe
aprymenra. [1o 3HaueHHsIM OHOM
TPUTOHOMETPUYECKON (PYHKIINY HAXONUTH 3HAUCHUS
OCTAIILHBIX TPUTOHOMETPHUYECKUX (PYHKIIMHA TOTO JKe
apryMeHTa.

IIpeoOpa3oBeIBaTh TPUTOHOMETPHYECKHE BBHIPAKECHUS
Ha ocHoBe (hopMyJ ciiokeHust. Onupasich Ha HOPMYJIbI
CIIO)KEHUSI, JOKA3bIBATh (OPMYIIbI IIPUBEIECHUS,
(hopMyITBI TBOWHBIX YTIJIOB, (POPMYIBI CYMMBI U
pa3HOCTH CHHYCOB (KOCHHYCOB), ()OPMYIIBI
npeoOpa30oBaHMsl TPOU3BENCHIS TPUTOHOMETPUIECKIX
¢dhyrxmuii B cymmy. [IpeobpazoBeiBaTh
TPUTOHOMETPUYECKHE BHIPAKEHU HA OCHOBE (hOPMYI
npuBeneHs, (OpMyIT ABOHHBIX M IMTOJIOBHHHBIX YTJIOB,
(hopMyn CYMMBI U Pa3sHOCTH CHHYCOB (KOCHHYCOB),
thopmyn ipeoOpa3zoBaHUsI TPOU3BEISHIS
TPUTOHOMETPUIECKUX PYHKIUN B CYMMY

KommnekcHrle yncna

DopMyIHpOBATH ONMpeAeTIeHUS KOMIUIEKCHOTO YHUCIIa,
apuMeTHIeCKUX NEHCTBUI C KOMIUIEKCHBIMH YHCIIAMH,
JIEUCTBUTEIHLHON M MHMMOMR 4acTel KOMILICKCHOTO
YHCcla, anredpandeckoil (opMBbl 3aIHCH KOMITJIEKCHOT'O
YHCIa, MOAYJIS KOMIUIEKCHOTO YUCIIa U €T0 apTyMEeHTa,
COTPSKEHHBIX KOMIUIEKCHBIX YHCEN. BBITOMHATE
apudmeTnvecKkre AeWCTBUS ¢ KOMITIEKCHBIMU YHCIAMH.
HaxonuTtp nelicTBUTENBHYIO 1 MHUMYFO YaCTH
KOMILIEKCHOT'O YUCIIa, MOAYJIb KOMIUIEKCHOTO YUCIIa U
€ro apryMeHT, KOMIUIEKCHOE YHCII0, COMPSHKEHHOE K
TaHHOMY. DOpPMYIHUPOBATh ONpE/IeIeHHE
TPUTOHOMETPUIECKON (POPMBI 3aMTUCH KOMIUIEKCHOTO
yucna. M300pakaTh KOMIUIEKCHBIE YUCIIA HA
KOMILIEKCHOM IJIOCKOCTA. HaXoMuTh KOMILIIEKCHYIO
KoOpAuHATy 4ucia. [IpencTaBiasTh KOMIUIEKCHOE YUCIIO
B TPUTOHOMETpHYECKOW (hopMe. BrImomHsATh




YMHOXEHHUE, ICICHUE U BO3BEACHUE B HATYPATBHYIO
CTEIeHb KOMILICKCHBIX YHCEN, 3alMCAaHHbBIX B
TPUTOHOMETPHUECKOI (opme.

[TpuMeHSTh KOMIUIEKCHBIE YUCIIa TS PEIICHUS
anrebpanvIecKuX YpaBHEHHM, B YaCTHOCTH KBaIPATHBIX
ypaBHEHUH C ACHCTBUTEILHBIMU KO GHUIIMEHTAMH U
OTPHUIIATEIBHBIM TUCKPUMHHAHTOM. POPMYIHPOBATH
OCHOBHYIO TEOpEMY aireOpbl

IIpoussonHas
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YcraHaBiIMBaTh CylIeCTBOBaHUE Mpeaena (QYHKINUU B
TOYKE U HAXOJIUTh €ro Ha OCHOBE Ipaduka QyHKIUH.
PaznuaTh rpaduku HEPEPHIBHBIX U pa3phIBHBIX
GyHKIUHA.

Haxoauts npupaiienue apryMenTa u npupaiieHme
(yHKUIUU B TOUKE. BEIYUCIATE CPEAHIOI CKOPOCTh
JBUKEHNS MaTepHaIbHOM TOUKH MO 3aKOHY €€
JIBUKEHHUS.

DopMynrpoBaThH ONpeAeIeHUe MPOU3BOIHON QYHKIINN
B TOYKE, PaBUJIa BEIYMCIEHUS TIPOU3BOTHBIX.
Haxonuts npon3Boaubie GyHKINH, ypaBHEHUS
KacaTelbHBIX Tpaduka GYHKINH, MTHOBEHHYIO
CKOpPOCTb JBMKEHUS MaTepHAIbHON TOUKH.
Hcnonb30BaTh MEXAHUYECKUM M T€OMETPUYECKUI
CMBICJ IPOM3BOJHOMN B 33J]a4aX MEXaHHUKH U
TEOMETPHH.

DopMyIHpPOBATh MPU3HAKHU MOCTOSHCTBA, BO3PACTAHUSA
1 yObIBaHus GyHKIMH. HaxoauTh MpOMEKyTKH
BO3pacTaHus U yObIBaHUS (PYHKIINH, 3aJaHHOM
(hopMyJI0id.

DopMyIMpPOBaTh ONPEAEIECHUS TOUKM MAKCUMyMa U
TOYKM MUHUMYMa, KpUTHYECKOH TOUKHU, TEOPEMBI,
CBSI3bIBAOLIIE TOUKH SKCTPEMYMa C IIPOU3BOIHOM.
Haxonuthk Toukm 3kcTpeMyma GHyHKITAN, HAanOONbIIIee 1
HalMeHbllIee 3HaYeHUs (PYHKIIMU Ha IPOMEXYTKE.
HccnenoBath cBOMCTBa (DYHKITHH C TTIOMOIIBIO
MIPOU3BOTHON M CTPOUTH rpadpukn QyHKITHI

KomMOunaropurka u
BEPOSITHOCTh

Hcnonp3oBaTh METO MaTEMaTUUECKOW HHIIYKIUU IIPU
JTIOKa3aTeNbCTBE PABEHCTB (HEPABEHCTB, YTBEPKACHUH O
JIEITMMOCTH TIEITBIX YHCEIl), 3aBUCSIINX OT IIePEMEHHOH,
MPUHUMAIOLIEH HAaTypalbHblC 3HaueHus. PaznuyaTs
MHOYKECTBA H yIIOPAJ0YEHHBIE MHOJKECTBA.
DopMyIHpPOBATH ONPEACTICHHS TePECTAaHOBKH
KOHEYHOTO0 MHOYKECTBA, PA3MEIICHHUS U3 N DIIEMEHTOB
o k, coueranus (koMOMHAIIMK) U3 N 3JIEMEHTOB 10 K.
BeraucnsaTh KOJTHMYECTBO MEpPeCTaHOBOK KOHEYHOTO
MHOYKECTBa, pa3MeIIeHui 13 n 3JIeMeHTOB 110 k, a Takke
KOJIMYECTBO COYETAHUN U3 N DIIEMEHTOB TI0 K.
[Ipumensarts dhopmyny 6mrOMa HhI0TOHA M TPEyTrONBHUK
[Tackans st COKpaEHHOro YMHOXKEHUS

O6o01maroree NOBTOpEeHHE
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11 kaace

[ToBTOpenue matepuana 10
KJacca

Brimonusats apudmernyeckue AeHCTBUA, cOUeTast
YCTHBIE U TUCbMEHHbIE TPUEMBI, TPUMEHEHUE
BBIYUCIUTENBHBIX YCTPOHCTB; HAXOAUTH 3HAUCHHS
KOpHSI HaTypaJIbHOM CTElleHH, CTENEHN C
palMOHAaJIBLHBIM MTOKA3aTeNEM.

[IpoBoauTh 1O M3BECTHBIM (OPMYJIaM U IpaBHiIaM
npeoOpazoBaHusl OYKBEHHBIX BBIPaKEHUH,
BKJIIOUAIOIINX CTEIICHH, PaJUKaIIbl U
TPUrOHOMETpHYECKHE (PYHKIIMH, BEIYUCISITh YHCIOBOE




3HaYeHue OYKBEHHOTO BBIPAYKEHHUS.

Haxonuts nmpou3sBoanbie QyHKIUH, MOIB3YACH
npaBuiIaMu TUGPepeHIupOBaHNUS.

Haxonuts mpousBoanbie GyHKIUH, MOIB3YACH
npaBuiIaMu TUGepeHIupOBaHNUS.

[TpuMeHs T TPOU3BOAHBIE AJISI KCCIEAOBaHUS (QYHKIUHA
Y TIOCTPOEHHS UX TPa(pUKOB B HECTIOXKHBIX Clydasix. B
JIAJIOTe C YUUTEJIeM COBEPIICHCTBOBATh
CaMOCTOSITENBHO BEIPA0OTaHHBIC KPUTEPHH OLICHKH.
Hcnonp30Bath J0Ka3aTEIbHYIO MATEMATHUECKYIO PEYb.
Paborats ¢ uaopMalueii, B TOM YHCIIE U C
Pa3IMYHBIMH MaTEMaTHYECKUMHU TEKCTaMHU.
Hcnonp30BaTh MaTeMaTu4ecKue CpeacTBa st
W3y4YEeHHUs U ONHMCAHMSI PEATBHBIX MTPOIIECCOB U SIBIICHUH.

MHuorouieHnl

10

3HaTh apudMeTHIeCKHe Onepaliy HaJl MHOTO-4JIeHaAMHU
OT OJIHOM IepeMEeHHOM, TeopeMmy besy.

Jenuts MHOrOWIEH Ha MHOTOWIEH C OCTATKOM,
packiiaibIBaTh MHOIOYWIEHBI HA MHOXKHUTENH.

Wmers nipencTaBiienre 00 0MHOPOIHBIX,
CUMMETPUYECKUX MHOIOWIEHAX OT HECKOJIBKUX
IIEPEMEHHBIX, BO3BPATHBIX YPABHEHUSIX.

3HaTh POPMYJIBI COKPAIIEHHOTO YMHOKCHUS JUTS
CTapIUX CTENeHEeH, crioco0bl pellleHHs ypaBHEHUH 1
CUCTEM YPaBHEHUW; METOJIbI PELICHHs YPaBHEHUI
BBICIIMX CTEIEHEW: METOJ PA3JI0KEHNS HA MHOKUTENIN
Y METOJ] BBEIEHUSI HOBOI NEPEMEHHOM,
(hyHKIMOHATBHO-TpadruecKre NPUEMBI

CrerieHH 1 KOPHH.
CrereHHbIe QYHKITAN

24

BuInonHIATE OCHOBHBIE IEUCTBUS CO CTEIIEHIMU C
HENBIMHA U PallMOHAIEHBIMU TTOKA3aTeISIMHU.
IIpumeHsTH CBOMCTBA KOPHS N-i CTETIEHU JJId
BBIYHCIICHUS 3HAYCHUN 1 TIPeoOpa30BaHMI YHCIIOBBIX
BBIpAXXEHUM, COAEpKAIINUX KOPHU N-H CTENEHU.
3HaTh CBOMCTBA CTEIEHHBIX (DYHKIIMI U YMETh
MIPUMEHSATH UX IIPU PEIIEHNH PAKTUYECKHUX 3aad.
Hcnonp3oBaTh IproOpETEHHBIE 3HAHUS M YMEHUS B
MPAKTUYECKON AESITENHHOCTH U MOBCEHEBHOM KU3HU
JUTSL BBITIOJTHEHUS PacyeToB 10 (opMyiIaM, COCTABIICHHUS
(hopMy, BBIpa)KarOIINX 3aBUCUMOCTH MEXKIY
pearbHBIMHA BETHYUHAMIL.

BrInonHIT OCHOBHBIE IEUCTBUS CO CTEIIEHIMU C
paIoHaTBHBIMA MTOKa3aTENSIMHU.

[IpumeHATH Ha IPaKTHKE MHOTO00pa3ne CBOMCTB U
rpaduKoB cTereHHoN (QYHKINHN B 3aBUCHMOCTH OT
3HAYEHWM OCHOBAHMI M TIOKa3aTellel CTEeIeHH.
Brigensats u popMymupoBaTh IO3HABATENBHYIO I1ETTh.
OCO3HaHHO | MTPOU3BOIIEHO CTPOUTH PEUEBhIE
BBICKa3bIBaHMsI B YCTHOW M TUCBMEHHOH (popme;
CraButh y4eOHYIO 321a9y Ha OCHOBE COOTHECEHUS
TOT0, YTO YK€ U3BECTHO H YCBOEHO, ¥ TOTO, YTO €II[e
Hens3BecTHO. C 10CTaTOYHOM MOJHOTOM M TOYHOCTHIO
BBIpaXaTh CBOM MBICITH B COOTBETCTBHUH C 3a/[a4aMU U
YCIIOBUSIMH KOMMYHUKAIIHH.

BrigensaTs 1 0CO3HABATH TO, UTO YK€ YCBOEHO,
0CO3HABATh KAYECTBO U YPOBEHH YCBOCHUSI.

[loka3arensHas u
norapudmuyeckas QyHKINS
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Wmers HarmsgHOE MpeacTaBieHus: 00 OCHOBHBIX
CBOMCTBAxX MOKa3aTeIbHBIX U JOraprU(phMUIECKIX
GyHKUIUHA.

KonctpynpoBath 3KBHBaJICHTHBIE pEUEBHIE
BBICKa3bIBaHMS C HCIONB30BaHUEM alredpanieckoro u




TeOMETPUYECKOTO S3BIKOB.

Wzobpaxath rpaduku Moka3aTenbHbIX U
norapu@Muyeckux QyHKIHH.

BrinBurate Bepcuu perieHust mpoodieMbl, OCO3HABATH (U
MHTEPIIPETUPOBATH B CITy4ae HEOOXOIUMOCTH)
KOHEUHBIH PEe3yJIbTaT, BRIOMPATh CPEACTBA TOCTHKEHUS
LENH U3 MPEAT0KEHHBIX, 8 TAKKE YUUTHCS UCKATh UX
CaMOCTOSITEIBHO.

CocTtaBnaTh (MHAUBUAYAJIBHO WM B TPYIIIE) IJIaH
peleHus mpoOIeMBbI.

Hcnonp30BaTh MaTeMaTudecKue 3HAHUS IS PELICHHSI
Pa3IMYHBIX MaTEMAaTHYECKUX 3a71a4 M OLIEHKH
MOJTYYEHHBIX PE3YJIbTATOB.

Hcnonp30Bath J0Ka3aTeIbHYIO MATEMATHUECKYIO PEYb.
PaGoratb ¢ nHpopMaIueii, B TOM YHCIE U C
Pa3IMYHBIMA MaTEMAaTHIECKUMHU TEKCTaMHU.
Hcnone3oBaTh MaTeMaTHYECKHUE CPENICTBA TSI
W3y4YEeHHUs U OIMCAHUS PEATBHBIX MTPOIIECCOB U SIBIICHU.
OnucheiBaTh CBOMCTBA MOKa3aTeIbHBIX U JIOrapud-
MUYECKUX (YHKIUHA, OMUPAsCh Ha rpaduK.

Pemath moka3zaTenbHbIE U TOrapUPMUIECKUE
ypaBHEHUSI.

Pemiats npocreiiiime nokasaTelibHbIE U
sorapu(MUYECKHE HEPABEHCTRA.

Wmers HarmsiiHOE MIPeICTaBICHUS] 00 OCHOBHBIX
CBOWMCTBAX MOKa3aTEIbHBIX U JTOTapUPMIIECKUX
(yHKIWH, yMETh WILTIOCTPUPOBATH MX C TIOMOIIIBIO
rpaduyuecKux U300paKECHHM.

Hcmonp30BaTh CBOMCTBA (DYHKITUN TS CPAaBHEHUS U
OLICHKH €€ 3Ha4CHUM.

PemaTh noka3zatenbHble U JIOrapupMUIecKue
YpaBHEHUS U HEPABEHCTBA, IPUMEHSIS Pa3JIMuHbIC
METO/Ibl UX PEIICHUS.

Brigsurate Bepcuu perieHus mpooiieMbl, 0CO3HABATD (U
WHTEPIPETHPOBATH B CITydae HEOOXOANMOCTH)
KOHEUHBIN Pe3yJIbTaT, BRIOMPATh CPEACTBA JOCTHKEHHUS
LETN U3 MPEATIOKECHHBIX, & TAKKE YIUTHCS HCKATh X
CaMOCTOSITENbHO;

CocTtaBnsaTs (MHOUBUAYAIbHO WM B TPYIINE) TUIAH
peweHus npobsiemsl. Vcnonp30BaTh MaTEMaTHUECKHE
3HAHUS JUIS PELICHUS Pa3IMYHbIX MaTeMAaTHUECKUX
3a/1a4 ¥ OLICHKH TOJIyYCHHBIX PE3yIbTaTOB.
Vcnonp3oBaTh JOKA3aTENbHYI0 MATEMAaTHYECKYIO PEeUb.
Paborats ¢ na(OpMAaIHE, B TOM YHCIE U C
Pa3NIUYHBIMUA MaTEMaTHYECKUMH TEKCTAMHU.
Hcnonp3oBaTh MaTEMaTHYECKHE CPELCTBA IS
M3y4YEeHHUS ¥ ONMCAHMSI PEaIbHBIX IPOLIECCOB U SIBICHHM.

IlepBooGpa3Hast 1 MHTErpan

Haxoauts nepBooOpa3Hbie, MONb3ysACch TabIuIen
MepBOOOPA3HBIX.

3HaTh CBOWCTBO MEPBOOOPA3HOM, TPaBUIIA HAXOXKICHUS
MepBOOOPA3HBIX.

BrerancnsaTe HHTErpasl B MPOCTHIX CIydasX.
Haxonute mnomans KpUBOJIMHEHHOM Tpanenuu.
OCBOUTP TEXHUKY HaXOXJACHUS MEPBOOOPA3HBIX.

Y CcBOUTH F€OMETPUUECKUM CMBICT UHTErpaa.
Bocnpon3soauts (hopMyIHPOBKY OMpe/eIeHUH,
KOHCTPYUPOBATh HECIOXKHBIE OIPENeTICHUS
CaMOCTOSITENILHO.

Brigensats u popMyIupoBaTh TO3HABATENBHYIO 11€1Th.




OC03HaHHO U MPOU3BOJIBHO CTPOUTH PEUECBEIC
BBICKa3bIBaHMSI B YCTHOM U MMUCBMEHHOU (opme.
CraButh y4eOHYIO 3a/1a4y Ha OCHOBE COOTHECECHUS
TOr0, YTO Y€ U3BECTHO U YCBOEHO, U TOT'0, UTO €ILIE
HensBecTHO. C JOCTATOYHOM MOJIHOTOM M TOYHOCTEIO
BBIPaXKaTh CBOU MBICIIM B COOTBETCTBUU C 33/1a4aMH U
YCIIOBUSIMU KOMMYHUKaIuu. OCO3HaBaTh KaYeCTBO U
YPOBEHb YCBOCHHSI; CTPYKTYPUPOBATH 3HAHUS.

OJeMEeHTHI TeOpHH
BEPOSATHOCTEN U
MaTEMaTUYECKON CTATUCTUKU

Pemate kOMOMHATOPHBIC 331a4H.

N3BnekaTh MHGpOPMAIIHIO, TPEICTABICHHYIO B
TabyMIax, Ha quarpaMmax, rpadukax.

CocraBnarh TaONUIBI, CTPOUTH TUATPAMMBI, TPadUKH.
BrruucnsaTs cpeqHue 3HaYCHUS Pe3yIbTaTOB
U3MEPEHUN.

Haxoauth BEpOsATHOCTH ClIy4ailHBIX COOBITHIA B
MIPOCTEHIINX CIydasix.

Haxoauth 4acToTy COOBITHS, HCIIONIB3YS COOCTBEHHBIC
HaOJIOZICHUS ¥ TOTOBBIE CTATUCTUYECKUE JAHHBIE.
Hcnonbs30BaTh NpUOOPETEHHBIC 3HAHUS U YMEHUS B
MPAKTUYECKON AESATENBHOCTH U MOBCEHEBHOM KU3HU
JUTSL pellieHHs] YI€OHBIX M ITPAKTHUECKUX 3a]1a4,
TPeOYIOIINX CHCTEMAaTHYECKOro Iiepedopa BapuaHTOB.
Hcnonp3oBaTh NpuoOpeTEHHBIE 3HAHKS ¥ YMEHUS B
MPAKTUYECKOUN AESITENHHOCTH U MOBCEHEBHON KU3HU
JUTSI CPaBHEHHMSI IAHCOB HACTYIIICHUS CITyJIaitHbIX
COOBITHH, OIEHKN BEPOSITHOCTH CIIYIaifHOTO COOBITHS B
MPAKTHIECKUX

CUTYalUSIX, COMOCTABICHUS MOJIENH C peabHON
cutyanueid. [loHMMaTh pa3InyHblEe CTATUCTUYECKHUE
YTBEPKICHUS.

Beinensats u GopMynupoBaTh MO3HABATEIHHYIO IIEb.
OCO3HaHHO U MTPOU3BOJIEHO CTPOUTH PEUEBbIe
BBICKA3BIBAHMS B YCTHOW M MUCHhbMEHHOH (hopMme.
CraBuTh y4eOHYIO 3a/1a9y HA OCHOBE COOTHECCHHMSI
TOTr0, YTO YK€ U3BECTHO U YCBOCHO, U TOT0, YTO €IIIE
Hen3BecTHO. C TOCTATOYHOM IMOIHOTOM M TOYHOCTHIO
BBIPA)KAaTh CBOM MBICIIM B COOTBETCTBUH C 33/1a4aMu U
YCIIOBUSIMU KOMMYHUKALUH.

Briaensate 1 0CO3HABATh TO, UTO Y>KE€ YCBOEHO U YTO
elle MOMAJIEKUT YCBOCHUIO, OCO3HABATh KAYECTBO U
ypoBeHb ycBoeHUsA. CTPYKTYypHpOBATh 3HAHMS.
Hcnonb30BaTh JOKA3aTENbHYIO MATEMATUYECKYIO PEUb.
Paborats ¢ na(OpMAaIHE, B TOM YHCIE U C
Ppa3IMYHbIMH MATEMATUYECKUMU TEKCTAMH.

YpaBHEHUS U HEPABEHCTBA.
CucreMbl ypaBHEHUN U
HEpPaBEHCTB
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PemwaTth panmonanbHble, TOKa3aTeIbHbBIE U
JorapuMUYECKUe YpaBHEHNS U HEPABEHCTBA,
pocTeHie nppauuoHaIbHbIe 1 TPUTOHOMETPH-
YeCKHe YPaBHEHHS, X CHCTEMBI.

CocraBiaTh ypaBHEHHS U HEPABEHCTBA 110 YCIOBHIO
3a/a4u.

HWcnonp3oBaTh nproOpeTeHHbIE 3HAHNS U YMEHHS B
NPAaKTUYECKOH IESITETbHOCTH U MOBCEIHEBHOM JKU3HU
U1l IOCTPOEHUS M CCIIEA0BaHMSI TPOCTEHILINX
MaTeMaTHYEeCKUX MOJEIEH.

PemaTts ypaBHEHHS U HEPABEHCTBA, HCIONbB3YS
pa3IUYHbIE METOABI UX PELIEHNUS.

3HaTh U IOHUMATh TEOPEMBI O PABHOCHIIBHOCTH
ypaBHEHUH, yMETb UCIOIb30BaTh UX Ha MPAKTHKE.
[TpumMensTh pa3nuyuHblie GOpMBI CAMOKOHTPOJISI IPH




BBITTOJTHEHUH NTPe0Opa3oBaHUM.

Beraensars 1 0co3HaBaTh TO, YTO YK€ YCBOCHO U YTO
elle MOMJIEKUT YCBOCHUIO, OCO3HABATh KAUECTBO U
YPOBEHb YCBOCHHS.

[IpencraBisiTe KOHKPETHOE COAEPKAHUE U COOOIIATh
€ro B MUCbMEHHOW U YCTHOU (hopMme.

C ocTaTO4HOM MOJHOTOM M TOUHOCTBIO BBIpaXKaTh
CBOM MBICIIM B COOTBETCTBUH C 33J1a4aMU U YCIIOBUSMHU
KOMMYHUKAIIVH.

Pabotast o muiany, cBepATh CBOM JISUCTBHSI C LETbIO U,
npy He0OOXOAUMOCTH, UCTIPABIIATEH OLIMOKH
CaMOCTOSITENBHO.

Bocnpouzsonuts GpopMyTHpOBKY ONpeeeHuH,
KOHCTPYUPOBATh HECIIOKHBIE OIIPENEIICHUS
CaMOCTOATENBHO. MCIIONb30BaTh AOKA3aTEIBHYIO
MaTEMaTUYECKYHO PEUb.

PaGorate ¢ nHpopmMalueil, B TOM YUCIIE U C
Ppa3IMYHBIMU MATEMAaTHYECKUMH TEKCTAMH.
CoctaBnath (MHIUBUAYAIBHO WIIH B TPYIIIE) IJIaH
peuenus npobiemsl. PaboraTs ¢ nHdGopManmeii, B Tom
YUCIIE U C Pa3JIMYHBIMU MAaTEMATUYECKUMH TEKCTAMM.

O06o0mTaroree MOBTOPEHUE 12
I'eomerpus
10 knace
Beenenue.
[IpeaMer cTepeoMeTpHH. 1 [lepeuncnsaTe OCHOBHBIE (PUTYPHI B TPOCTPAHCTBE
(Touka, psiMasi, MIOCKOCTH), POPMYINPOBATH TPU
AKCHOMBI CTEPEOMETPHH. aKCHOMBI 00 MX B3aHMHOM PACIIOJIOKEHUH H
WJUTIOCTPUPOBATH ATH aKCHOMBI IIPUMEPaMH U3
OKpYXaromeit 00CTaHOBKH.
DopMyIHpOBaTh U I0KA3bIBaTh TEOPEMY O
TJIOCKOCTH, TIPOXOISIIEH depe3 MPsIMYIO U He JIeKAIIYI0
Hekoropeie ciexctBust  u3 2 Ha Hel TOYKY, U TEOPEMY O TJIOCKOCTH, TPOXOASIIEH
AKCHOM. qepes ABE IEPECEKAIOIIUECS IIPSIMBIE.
IapaieabHOCTh IPAMBIX 16
U IJIOCKOCTEH.
IapajLIeIBLHOCT NPSIMBIX, 4 DopMyIHpOBaTh ONpEIETIeHNE TTapaUIeTbHBIX
NPSIMOii ¥ MJTOCKOCTH. MPSIMBIX B TIPOCTPAHCTBE, (DOPMYyITHUPOBATH U
JTIOKa3bIBATH TEOPEMBI O TTapaJUICNbHBIX IPSIMBIX;
IlapaenbHbIe NpMEIE B OOBSICHSTH, KaKFie BO3MOXKHBI CITy9Yar B3aHMHOTO
TIPOCTPAHCTBC. PacCTONOKEeHUs TIPSIMOI | TIIIOCKOCTH B TIPOCTpaH-
[NapamienpHOCTH TPEX CTBE, U IPUBOANTD WILTIOCTPUPYIOIIHE TPUMEPHI U3
MIPSIMBIX. OKpYy’Karomieil 00cTaHOBKH; (hOPMYITHPOBATH OMpe-
TapamiensHOCTb IPSAMON 1 JIeJIEHUE MapajuieNbHBIX TPSIMON U TIOCKOCTH,
ITOCKOCTH. (hopMynUpOBaTH U TOKA3bIBATh YTBEPIKISHIS O Ta-
PaIIENFHOCTH MPSIMOH U TUIOCKOCTH (CBOICTBA
Y TIPU3HAK); PellaTh 3a/[a4y Ha BBIUMCICHHUE U JI0-
Ka3aTeIbhCTBO, CBA3aHHBIE CO B3aUMHBIM PACIIOIO-
YKEHHEM TIPSIMBIX U TUIOCKOCTEH.
OOBACHATH, KAKHE BO3MOXKHBI CITydau B3aMHOTO
B3aumHoe pacnoJioxkeHnue 4

NPSIMBIX B MPOCTPAHCTBE.
Yroa mexay a1Byms

NpsAMbIMHA.
CerH_II/IB AroUIuecCs NpssMbIC.

VYTIIbl ¢ cOHANPaBIICHHBIMU
CTOPOHAMU.

Yron Mexny NpsMbIMH.

PAacIIoNOXKeHuUs IBYX NMPSMBIX B IPOCTPAHCTBE, U
MPUBOIUTH WILTIOCTPUPYIOIINE IPUMEPHI;
(hopMynupoBaTh ONpeeseHNEe CKPEIINBAIOIINXCS
pAMBIX, GOPMYJIUPOBATH U IOKa3bIBATH TEOPEMY,
BBIPQKAIOIIYIO IPU3HAK CKPEIIMBAIOLINXCS MPSIMBIX, 1
TEOpEMY O IIJIOCKOCTH, IIPOXOAALIEH Yepe3 ONHY U3
CKPEIIMBAIOLIMXCS MIPSIMBIX U NapaljieIbHOM

JOpyroi mpsMoi; OOBACHSTD, KaKue JBa JIy4a Ha-
3BIBAIOTCS COHANPaBIEHHBIMH, (OPMYITHPOBATH




KonTtpoabnas padora Ne 1
(20 Mmun)

" JOKa3bIBaTh TCOPEMY 00 yrijax ¢ COHalpaBJICH-
HBIMH CTOPOHAMMU O6’I)$ICH$ITI), YTO HA3bIBACTCs
YIJIOM MEXKAY MEPECCKAOINMUCS IPSAMBIMA

" YIJIOM MCKAY CKPCIINBAIOMIMMHUCA IPAMBIMH,
peliaTh 3a1a4y Ha BbIYMUCIICHUC U 1OKa3aTCIbCTBO,
CBs3aHHBIC CO B3AUMHBIM PACITIOJIOKCHHUEM JIABYX

Tapa/ienbHoCTh 5 MPSIMBIX U YIJIOM MEXITY HUMH.
IJI0CKOCTEIi. ®opmMynrpoBaTh ONpe/eleHre napauleNnbHbIX
TUIOCKOCTEH, POpMYyIHPOBATE U JJOKa3bIBAThH
ITapannenbHbIE NIOCKOCTH. 5
YTBEpKJIEHUS O IPU3HAKE U CBOMCTBAX MapasiedbHBIX
CBolicTBa NapaIebHbIX TJIOCKOCTEH, MCTIOIBb30BaTh 3TH YTBEPKACHUS IPU
ILIOCKOCTEH. peuieHuy 3aaay.
Terpasap u OOmbsacHATD, Kakas (Urypa Ha3bIBAETCS TETPad-
napajieIenuies. 4 JIPOM U Kakas MmapaJijiesenuIe oM, oKa3blBaTh Ha
T YyepTeKax U MOJAEIIX UX AIEMEHTHI, U300pakaTh
CIpaIp- 9TH (PUTYpHI HA PUCYHKAX, HILTIOCTPHPOBATH C UX
[apamnenenumnen. MIOMOUIBIO Pa3IM4HbIE CIy4ad B3AMMHOI'O pacio-
3129 Ha [IOCTPOCHHE JIOKEHHSI IPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;
CeueHUH. (hopMyIMpoOBaTh U JI0Ka3bIBATH YTBEPIKACHUS O
CBOMCTBax Mapajulelienuiena; O0bICHITh, YTO
Ha3bIBACTCS CEUEHUEM TeTpadipa (mapansenenure-
KonTposibHast paGoTa Ne 2 1 J1a), peraTh 3a/1a4M Ha IIOCTPOEHUE CEYSHHI Te-
3auér Ne 1 Tpad/ipa U Mmapaiefenurea Ha YepTexe.
IlepneHauKyJsIpHOCTH 17 DopMyIHpOBaTh ONPENETeHNE IEPTEHANKYISIP-HBIX
NPSIMBIX U MJIOCKOCTEIA. MPSIMBIX B TPOCTPAHCTBE; (POPMYINPOBATH U
TlepnenuKYISPHOCTE 5 ZI0KA3IBATD JIEMMY O TIEPIEHAMKY/IAPHOCTH ABYX
NPSIMOii M MJTOCKOCTH. napajieJbHBIX TPSMBIX K TPETheH TPSMON;
(hopMyIupoBaTh onpeeNeHne IPsMOH,
1lepneHMKyIAPHBLE NPAMBle MepIEeHANKYISIPHON K IIJIOCKOCTH, Y TIPUBOIUTH
B MIPOCTPAHCTEC. WJUTIOCTPUPYIOITIE TIPUMEPHI U3 OKPYKAIOMIEH
[TapamnensHbIe PAMBIE, 00CTaHOBKH; (JOPMYNIUPOBAThH U IOKA3bIBATH TEOPEMBI
TIePIICHANKYISPHBIC K (IpsiMyt0 B 0OpPATHYIO) O CBS3H MEKITY
IIJIOCKOCTH. MapaJUIETbHOCTHIO MPSMBIX U UX TEPIIEHINKYIISP-
TIpu3HAK IepIIeHAUKYIIp- HOCTBIO K TIOCKOCTH, TEOPEMY, BHIPAIKAIONLYIO MPH3HAK
HOCTH TIPSIMOIi M TIIOCKOCTH. MEPIICHMKYIAPHOCTH MPAMOH H IIOCKOCTH, 1 TEOPEMY
. 0 CYIIECTBOBAHHUH W €AUHCTBEHHOCTH TPSIMOH,
Teopema o npsIMOH, HpoXoIAIeH Tepes
TICPTICHMKY IAPHOM JAHHYIO TOYKY U IEPIEHAUKYJISIPHON K JaHHOU
K IIJTOCKOCTH. IUIOCKOCTH,; PeIIaTh 3aJa4il Ha BEIYUCIICHNUE U 10~
Ka3aTeIbCTBO, CBSI3aHHBIE C MTEPIICHINKYISIPHOC-THIO
MPSIMOM U IJTOCKOCTH.
OOBACHATH, YTO TAKOE MEPIIESHANKYISIP U HAKIOHHAS
K IUTOCKOCTH, YTO HA3bIBACTCS MIPOCKLIMEH HAKIOHHOM,
IepneHaAUKYIsIp U 6 YTO HA3bIBAETCS] PACCTOSHUEM: OT TOYKH JIO TIOCKOCTH,
HAKJIOHHBIE. YT0JI MEKIY MEXTy MapayieTbHBIMHU TUIOCKOCTSIME, MEXITY
NPSIMOIi M TII0CKOCTHI0 MapauIeTbHBIMU TPSIMOH U TUIOCKOCTBIO, MEXIY
PacCTosHHE OT TOUKH JI0 CKPEIIMBAIOIIMMACS MPAMBIMH] (hopMynupoBaTh U
IOCKOCTIL ZIOKa3BIBATE TECOPEMY O TPEX MEPICHMKYIAPAX 1
MIPUMEHSTH €€ TIPH PEIIeHNH 3a/1a4; OOBSACHAITH, YTO
Teopema o Tpéx TaKOe OpTOTOHANIbHAS POEKIHs TOUKU ((PUTYpHI) HA
NEPIICHAUKYIApaX. IJIOCKOCTh, U JOKa3bIBaTh, YTO MPOEKIUEH IpsIMON Ha
Yron Mexy npsMon u TJIOCKOCTh, HE MEPIIEHNKY-TISPHYIO K 3TOH MPSIMOH,
IJIOCKOCTBIO. SIBIISICTCS TIPsiMasi; OOBSICHATD, YTO HA3BIBAETCS yTIIOM
MEXTY
OPSIMOH U MJIOCKOCTBIO U KaKUM CBOMCTBOM OH 00-
Janaer; oObACHATD, YTO TAKOE LEHTPAIbHAS TPOEK-LIUs
4 TOYKH ((UTYpBI) HA TIOCKOCTb.

JByrpaHssbIii yroJ.
IlepnenauKyJasipHOCTD

OObsicHATH, Kakas (GUrypa Ha3bIBaeTCs ABYIpaH-
HBIM YTJIOM M KaK OH U3MepsETCsl; JOKa3bIBaTh, YTO




IJIOCKOCTEM.

JIByrpaHHBII yroi.

HpI/I3HaK NEPICHAUKYJIAP-
HOCTH IBYX IJIOCKOCTEH.

IIpssMoyronbHbII
HapajuleeluIesn.

TpéxrpanHbIi yrodm.

MHoOrorpasHslil yroi.

KonTtpoasnas padora Ne 3
3auér Ne 2

BCE JINHEIHBIE YIIIbI IBYTPAaHHOT'O YIila paBHbI IPYyT
JpYTy; OOBACHSTD, YTO TAKOE YTOJI MEKAY
MIEPECEKAIOIUMUCS IIIIOCKOCTSIMHU U B KaKUX NpeAenax
OH U3MeHseTcs; (HOpMYIUPOBATH ONpeaesiecHIe B3aUMHO
NEPIEHIUKYIAPHBIX TUIOCKOCTEH, (popMynupoBaTh 1
JIOKa3bIBaTh TEOPEMY O IIPU3HAKE NEPIEHANKYIIIPHOCTH
JBYX IJIOCKOCTEH; OOBSACHSTH, KAKOW Mapajieienune]]
Ha3bIBACTCS PSMOYTOJIBHBIM, (hOPMYIUPOBATH U
JIOKa3bIBATh YTBEPKICHHUS O €r0 CBOMCTBAX; OOBSCHSTD,
Kakas (pUrypa Ha3bIBaeTCss MHOTOTPaHHBIM (B
YaCTHOCTH, TPEXTPAHHBIM) YIJIOM U KaK Ha3bIBAIOTCA
€r0 IEMEHTHI, KAKOI MHOTOTPaHHBIN Yroi Ha3bIBaeTCs
BBIITYKJIBIM; (DOPMYJIUPOBATh U I0Ka3bIBATh
YTBEPKJIEHUE O TOM, UYTO KaKJbII IUIOCKUI yroJl
TPEXTPAHHOIO yIjla MEHbIIE CYMMBI JIBYX IPYIHX
IIJIOCKUX

YTJIOB, U TEOPEMY O CyMME IUIOCKHX YTJIOB BBIILY-
KJIOT'O MHOI'OTPaHHOTO YTJIa; PEIIATh 3a/1a4d Ha BbI-
YHUCIIEHUE U JOKA3aTEIbCTBO C HCIIOIB30BAHUEM
TEOPEM O NEPIEHIUKYISIPHOCTH NPSAMBIX H I1JIO-
CKOCTEH, a TaKKe 3a7a4d Ha MOCTPOCHUE CEYECHUN
IPSIMOYTOJIbHOTO NTAPAJUICNIEINIIEIa HA YEPTEXKE

MHOrorpaHHuKH.

IlonsiTHEe MHOTOIrpaHHUKA.
IIpusma.

ITonsiTHE MHOTOrpaHHUKA.
I'eomerpudeckoe Teno.
Teopema Diinepa.
ITpusma.

[IpocTpaHcTBeHHas Teopema
ITudaropa.

IMupamupga.
IMupamupa.
[IpaBunpHas nupamuaa.

VYceuéHnas nupamuaa.

IIpaBunbHBIE
MHOTOTPAHHHMKH.

CuMMeTpus B TPOCTPAHCTBE.
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OOBsICHATH, Kakas Gurypa Ha3bIBaeTCs MHOTO-
TPaHHUKOM U KaK Ha3bIBalOTCA €ro 3JICMCHTHI, Ka-
KOH MHOTOTpaHHUK Ha3bIBAETCS BBITYKIIBIM, IIPH-
BOJUTH NPUMEPBLI MHOI'OT'PAaHHUKOB, O6’I)$ICH$ITI),
YTO TAKOE I'€OMETPHUUECKOE TeJI0; (HOPMYIUPOBATH
M JOKa3bIBATh TEOpeMy Diijiepa sl BBITYKIBIX
MHOT'OTPaHHUKOB; O0BSICHSTh, KAKOW MHOTOTPaH-
HUK Ha3bIBaeTCs MPU3MOM U KaK Ha3bIBAIOTCA €€
3JIEMEHTHI, KaKasl Ipr3Ma Ha3bIBaeTCs MPsIMOH,
HAKJIOHHOM, TTPaBUIILHON, N300pakaTh IPU3MBI HA
pPUCYHKE; O0BSICHATD, YTO HAa3bIBACTCS TJIOMIAIBIO
TTOJTHOM (OOKOBOI) MTOBEPXHOCTH IIPU3MBI, U J0-
Ka3bIBaTh TEOPEMY O ILTOMAAN OOKOBOW MOBEPX-
HOCTH TPSIMOU MPU3MBIL;, BRIBOJUTH (POPMYITY ILIO-
a1 OPTOTOHAIEHOW MTPOEKITUH MHOTOYT OJTHHHKA
Y JIOKa3bIBATh MPOCTPAHCTBEHHYIO TEOPEMY
[Iucdaropa; pemaTs 3a7a91 Ha BEIYUCIEHUE U JI0-
Ka3aTeIbCTBO, CBSI3aHHBIE C TPU3MOH.

OOBACHATH, KAKOH MHOTOTPaHHUK HA3BIBACTCS
MUPaMHAJION U KaK Ha3bIBAOTCS €€ 3JIEMEHTBI, UYTO
Ha3BIBAETCS TUIOMIA BI0 TTOTHOM (OOKOBOIT) MOBEpX-
HOCTH TUPAMUBI; OOBACHATH, KaKas MHIpaMuIa
HA3BIBAETCS MTPABIIIFHOMN, JOKA3HIBATh YTBEPK/IE-
HUE O CBOMCTBaX e€ OOKOBBIX pEOep 1 OOKOBBIX TpaHEH
U TEOpeMy O ILTOMaad OOKOBOW MOBEPX-

HOCTH TIPAaBUIHLHON MUPaAMUJIBI; OOBSCHATh, KAKOU
MHOTOT'PaHHUK HAa3bIBAETCS YCEUEHHON MUpaMHU-
JIOW ¥ KaK Ha3bIBAIOTCS €€ 3JIEMEHTHI, JOKa3hIBATh
TEopeMY O IIJIOMIa I OOKOBOM MOBEPXHOCTH TIpa-
BUJILHON YCEUEHHOW MUPAMHU/IBL; PEIIaTh 3a/1aun
Ha BBIUKCIICHHE U JIOKA3aTelIbCTBO, CBA3aHHBIE

C IMpaMUIaMH, a TAKXKE 3a/1a4M Ha TIOCTPOCHUE
CeYeHUN nrpaMuI Ha YepTeKe.

OOBACHATH, KAKWE TOUYKH HA3bIBAIOTCS CHMMe-
TPUYHBIMUA OTHOCUTEIIEHO TOYKH (TIPSIMOM, TL10-
CKOCTH), YTO TaKO€ HEHTP (OCh, IITOCKOCTh) CUM-
METpUU (GUTYPHI, TPUBOAUTH MTPUMEPHI GUTYD,




Ilonstne MMpaBUJIBHOT'O
MHOI'OrpaHHHMKaA.

DJIEMEHTBI CHMMET pun
MMpaBUJIbHBIX MHOI'OI'paH-
HHUKOB.

KonTtpoashas padora Ne 4

00J1aAal0UINX 3JIEeMEHTaMU CUMMETPHUH, a TAKKe
MIpUMEPBl CAMMETPHH B apXUTEKTYpE, TEXHUKE,
pUpPOJE; OOBSACHSITH, KAKOW MHOTOTPaHHHUK Ha3bl-
BaeTCsl MPaBUIIBHBIM, TOKa3bIBAaTh, YTO HE CYyILE-
CTBYET NPaBUILHOIO MHOTOTpaHHUKA, TPAaHAMU
KOTOPOTr'O SIBJISIOTCS MMPaBUIIbHBIE N-YTOIBHUKH
pu n > 6; 0OBACHATE, KAKHE CYIIECTBYIOT BHIBI
MIPaBUJIBHBIX MHOTOTPaHHUKOB U KAKHUMH 3JIEMEH-

1 TaMU CUMMETPUH OHH O0JIaIar0T
3aKToUYnTENEHOE 8
MMOBTOpPEHUE Kypca
reomerpuu 10 xmacca
11 knacc
Huaunap, KoHyc U 1map. 16
Luauup. 3 OOBACHATH, YTO TaKOE IIIMHIAPUIECKas MOBEpPX-
HOCTb, €€ 00pa3yrolire u 0Ch, KaKoe TeIo Ha3bl-
lonsTue mummpa. Baercs IWINHIPOM U KaK Ha3bIBAIOTCS €ro dJie-
[Tnomanes nosepxHocTH MEHTBI, KaK IIOJy4YUTh HUJIUHAP IyTEM BPAICHUS
TWIMH/IPA. PSMOYTOJIbHHUKA; U300paXkaTh IMIIUHIIP U €0 ce-
YeHUs! TIOCKOCTBIO, MPOXOISIIEH Yepe3 och,
Y TUIOCKOCTBIO, TIEPIICHANKYIISIPHON K OCH; 00BSIC-
HSATh, YTO IPUHUMAETCS 32 IJIO0IIa (b OOKOBOH I10-
BEPXHOCTH IMIIMH]IPA, X BBIBOIUTH (HOPMYIIBI JUIst
BBIYHCIICHUS OOKOBOH 1 ITOJTHOM MTOBEPXHOCTEH
K OUIMHApA; peIaTh 3aJa4 Ha BEIYUCIICHUE U J10-
ouye. 4 Ka3aTelIbCTBO, CBS3aHHBIE C IMITHHIIPOM.
ITousiTne KoHyca. OOBACHSATH, 9TO TAKOE KOHUYIECKAS IOBEPXHOCTD, €€
Inomane TIOBEPXHOCTH O6pa3yIOH_H/Ie, BEpIIMHA U OCh, KAKOC TCJIO HA3bIBACTCA
KOHYCa. KOHYCOM U KaK Ha3bIBalOTCS €ro JIEMEHTHI, KaK
VeeudHHbiit KoHyC. HOJTYYUTh KOHYC ITyTEM BpalIEHUs NPSIMOYT OJIBHOT'O
TPEyrojbHUKA, N300pakaTh KOHYC U €ro CeUeHUs
IUIOCKOCTBIO, IIPOXOJSIIEH Yepe3 OCh, U IIIOCKOCThIO,
HEPIEHIUKYISAPHOI K OCH; OOBACHSTD, YTO
IPUHUMAETCS 32 IUIOLIa b OOKOBON IOBEPXHOCTH
KOHYCa, ¥ BBIBOAUTH (POPMYJIbI 7Sl BBIYMCIICHUS
7 TUIOMIA e OOKOBOI ¥ ITOTHOM MOBEPXHOCTEN KOHYCa;
Cdepa u map. O0BACHATH, KAKOE TENIO HA3BIBAETCS YCEYEHHBIM
B3auMHOE PACTIOTOMKCHIE KOHYCOM H KaK €ro nony4urh yTEM BpalleHus
ChepBI H THIOCKOCTH. MPAMOYTONLHOI TpareL i, BBIBOTD bopmyny amst
BBIYUCIICHHUS IUTOLIAa1 OOKOBOI MOBEPXHOCTH
KacartenbHast miockocTs k YCEuEHHOr0 KOHYCa; pellaTh 3aJa4l Ha BBIYUCIICHUE U
chepe. JI0KA3aTeNbCTBO, CBA3AHHBIE C KOHYCOM M YCEUEHHBIM
[Tnomans cdepsr. KOHYCOM.
B3aHMHOE pacToNokeHHne DopMyIMpoBaTh OnpeneneHus chepsl U mapa, ux
cepsl H TIPAMOit. LIEHTpa, paauyca, TMaMeTpa; UCCIeA0BaTh B3aUMHOE
pacnonoxxenne cepsl U MIOCKOCTH, (OPMYIHPOBATH
Cdepa, princannas b olpe/eNieHr e KacaTellbHON INIOCKOCTH K cdepe,
[HIMHAPHICCK IO (hopMyIupOBaTh U A0Ka3bIBATH TEOPEMBI O CBOHCTBE U
MTOBEPXHOCTb. NpU3HAKE KacaTeNbHOH IJIOCKOCTH; OOBSCHSTH, YTO
Cdepa, BIHcaHHas B NPUHUMAETCS 32 IUIoLIa b chephl U KaK OHA BbI-
KOHUUECKYIO [TOBEPXHOCTD. paskaercs uepe3 paauyc cepsl; HCCIeI0BaTh B3aUMHOE
. pacrionoxeHue cepsl U NpsAMOH; OOBICHATH, Kakas
Cevenns IMIMHPUIECKOr cdepa Ha3bIBaETCS BIMCAHHON B IIMJIMHAPHUYECKYIO
TIOBEPXHOCTH. (KOHMYECKYI0) TIOBEPXHOCTh M KaKHE KPUBbIE
CeueHust KOHUYECKOH MIOJTY4YaIOTCSl B CEUEHHSIX [IMIMHAPUIECKON 1
MTOBEPXHOCTH. KOHUYECKOH MOBEPXHOCTEN Pa3TUUHBIMHU IJIOCKOCTSIMU;
KonTponbHas pa6ora Ne 1 1 pemaTh 3a1auy, B KOTOPBIX (QUTYpUPYIOT KOMOMHALIUT

MHOI'OI'PAaHHUKOB U TCJI BpAalICHUS




3auét Ne 1 1 Hcnonp30BaTh KOMIBIOTEPHBIE TPOrPAMMBI ITPU
M3y4YEHUH MIOBEPXHOCTEH U TeN BpallleHHUSI.
O0BEMBI TeJI. 17
O6LEM IPIMOYTOIBLHOTO 2 OOBSCHATB, KAK U3MEPSIOTCS 06LéMLU1 Te, TPOBO-
napaienenumena. ISl aHAJIOTUIO C U3MEPEHHEM IIIO0IAAei MHOTO-
. YTOJILHUKOB; (POPMYIHPOBATH OCHOBHBIE CBOMCTBA
Ionarue obnema. 00BEMOB U BBIBOJUTD C MX MOMOIIBIO (hopMyTy
O0BEM MPAMOYTOIBHOTO 00bEMa MPSAMOYTOJILHOIO MapalIeyICIHUITeAA.
napaJuleNenuIesa. ®opmynupoBaTh U JOKa3bIBaTh TEOPEMBI 00 00BEME
O0bEMBI IPSIMOii IPH3MBI 1 npSMON IPU3MBI M 00BbEME UITMH/PA; pelaTh 3a1auH,
LHIIHHApA. 3 CBSI3aHHBIE C BBIYHCICHHEM 00BEMOB 3THX Tell.
. . BriBoauTh MHTETpaIbHYIO POPMYITY ISl BHIYMCIICHHS
O06BEM TIpsSIMOH TIPU3MBI. N "
00BEMOB Tel M IOKA3bIBATh C €€ MOMOIIBIO TEOPEMEBI 00
OO0beM uIMHIpa. 00bEMe HAKIIOHHOH MPHU3MBL, 00 00BEME THUpaMHIbL, 00
O6LEMBI HAKJIOHH O 00BbEMe KOHYCa; BBIBOIUTH (DOPMYJIBI JUIsl BEIYMCIICHUS
NPHU3MBI, THPAMH- 5 00bEMOB yCeuEHHOMN MMPaMU/Ibl U yCEUEHHOIO KOHYCa;
pelmaTh 3a/iauu, CBSI3aHHbBIE C BBIYHCIIC-HIEM 00bEMOB
JbI U KOHYCA. YTHX TEIL
Bbraucnenue 00bEMOB Ten ¢ DopMyJIMpOBaTh M JIOKa3bIBATh TEOPEMY 00 00BEME
MOMOIIIbI0 MHTETpAJIA. apa ¢ e€ MoMoIlbio BBIBOAUTE (YOPMYJTY TLIOIIA TN
O6BEM HAKIIOHHO# TIPH3MBL. cepbl; BRIBOAUTH (hOPMYIY JUIS BRIYUCICHUS 00BEMOB
O6HEM MHpaMHILL. WApOBOro CErMeNTa 1 MApOBOT0 CEKTOPa; PemaTh
3aJlauu ¢ IpUMeHeHHeM QopMyl 00bEMOB Pa3TUIHBIX
O06béM KOHYCA. TelL.
O0BéM mapa u nJomanb 5
chepbl.
O06béM mapa.
OOBEMEBI TITAPOBOTO
CerMeHTa, IMapoBOro
CJIOS ¥ IIIAPOBOTO CEKTOpA.
[Tmomans chepsl.
Kontponrsuas pabora Ne 2 1
3auét No 2
BekTopbl B IPOCTPAHCTBE. 6
TonsTHE BeKTOPA B ®DopMyIHpOBaTh ONpeNneneHrne BEKTopa, ero I-
NpocTpancTBe. 1 HBI, KOJUTHHEAPHBIX U PABHBIX BEKTOPOB, IIPHUBO-
TUTH IPUMEPHI (PU3IMUECKIX BEKTOPHBIX BEIWYMH.
ITonsarue BekTopa.
PaBeHCTBO BEKTOPOB. OOBICHATE, KaK BBOIATCS JCHCTBHUS CIIOXKEHUS
O T i ———— BEKTOPOB, BEIYUTAHHUS BEKTOPOB U YMHOKEHUS
BEKTOPOB. Y MHOKeH e BEKTOpa Ha YMCIIO, KAKIMH CBOMCTBaMH OHHU 00-
BEKTOPA HA 1HCJIO. 2 JAIaf0T, YTO TaKOe MPABUIIO TPEYTOJIEHUKA, TTPABH-
JI0 TIapaJuIeiorpaMma ¥ MpaBIo MHOTOYT OJIbHAKA
CHOXEHHME H BEIMHTAHHE CIIOKEHUSI BEKTOPOB; PeIIaTh 33724, CBSI3aHHBIC
BEKTOPOB. C ICHCTBUSIMH HaJ| BEKTOPAMHU.
CyMMa HECKONBKUX
BEKTOPOB.
YMHOKEHHE BEKTOpa Ha
YHCTIO. OOBACHATH, KAKHE BEKTOPHI HA3bIBAIOTCS
KOMILIAaHAPHBIMH; (POPMYITMPOBATH U IOKA3bIBATH
KoMmnuianapHbie BeKTOpBI. N
YTBEpKIEHUE O TIPU3HAKE KOMILUTAHAPHOCTH TPEX
KomriianapHbie BEKTOPbI BEKTOPOB; OOBSACHSTD, B UYEM COCTOUT MIPABHUIIO
HpaBI/UIO napaJuiejienu-rneaa. napauieiacnuieaia CI0XXCHUA TpéX HCKOMILIaHap-
Pasnokenye BEKTOpa IO HBIX BEKTOPOB; ()OPMYJIUPOBATD U JIOKA3BIBAThH )
2 TEOpEMY O Pa3JI0KEHUH JII000r0 BEKTOpa 10 TPEM

TpeM HCKOMIUIaHAPHBIM
BCKTOpaM.

JAAaHHBIM HCKOMILJIAHAPHBIM BCKTOPaM; IIPUMCHATH
BCKTOPLI ITPU pCIICHUU TCOMCTPHUYCCKUX 3a4a4.




3auét Ne 3 1
Metoa KOOpAMHAT B 15
NPOCTPAHCTBeE.
JABuxenus.
K OOBSICHATH, KAK BBOAUTCS MIPSIMOYTOJIbHAS CHCTEMa
OOpAMHATLI TOUKH H 4 KOOpJMHAT B IPOCTPAHCTBE, KaK ONpPENEISIIOTCS
KOOPAUHATHI BEKTOPA. KOOPJIMHATHI TOYKH U KaK OHHM HA3BIBAIOTCS, KAK
[IpsimoyroneHas cuctema OIPEIETSIOTCA KOOPIUHATEI BEKTOPa; HOPMYINPOBAThH
KOOpAMHAT B IIPOCTPAHCTBE. W JIOKa3bIBaTh YTBEPKACHUS: O KOOPANHATAX CyMMBI U
KoOpAMHATBI BEKTOPA. Pa3HOCTH JBYX BEKTOPOB, O KOOpAWHATaX
MIPOU3BEACHNS BEKTOpPa Ha YHCIIO, O CBSI3U MEXKIY
CBs13p MEXIY KOOpIMHATAMU
KOOpJWHATaMH BEKTOpa U KOOpPJMHATAaMH €ro KOHIIA U
BEKTOPOB
P Havajia; BBIBOAUTH U UCIIOIB30BaTh MPH PEIIEHUH 33134
1 KOOpJInHATaMHu TOYCK. (hopMyITbI KOOPIUHAT CEPEUHBI OTPE3KA, JUTHHBI
[pocreiimue 3a1a4u B BEKTOPa U PACCTOSIHUSI MKy IBYMSI TOUKaAMHU;
KOOP/IMHATAX. BBIBOJIUTH YpaBHEHHE chepbl JaHHOTO paauyca ¢
LIEHTPOM B JIAHHOW TOYKE.
YpaBHeHue chephl.
OOBACHATH, KaK OMpPeessieTcs] yIol MeXy
BEKTOpaMu; (OPMYJIUPOBATH OIPEIETeHUE CKATISIPHOTO
CKa.]IflpHoe Mpou3BeAeHUue 6 ITPOU3BEACHN BEKTOPOB, q)OpMny/IpOBaTB u
BEKTOPOB. JIOKa3bIBATh YTBEPKIICHHS O €r0 CBOMCTBAX; OOBSICHATD,
KaK BBIYMCIUTH YTOJI MEKIY IBYMs IPSIMBIMH, a TAKKE
Yron Mexly BEKTOpPaMH. yro7 JLy ABYMA TP ’
YTOJI MEXKTy MPSIMOM M TUTOCKOCTBIO, HCIIONB3YS
CxassipHOE MPON3BEICHNE BBIPKEHUE CKAJIIPHOI'O IPOU3BEIECHUS BEKTOPOB UEpE3
BEKTOPOB. UX KOOPJIMHATHI; BBIBOJAUTH YPABHEHUE INIOCKOCTH,
Briunciienue yriioB Mexmy IPOXOZAIIEH YEPE3 TaHHYIO TOUKY U
MIPSAMBIMH U IIOCKOCTSIMHU. NEPNEHANKYIIAPHOU K TaHHOMY BEKTOPY, U (1)OpMyJIy
ACCTOSHUS OT TOUYKH JI0 IUVIOCKOCTH;
YpaBHEHUE TIIIOCKOCTH. p A >
IPUMEHATh BEKTOPHO-KOOPJUHATHBIN METOJ IIpU
PELICHNU TeOMETPUYECKUX 3a/1a4.
OOBACHATE, UTO TAKOE OTOOpaKEHUE TTPOCTPaH-
JBHIKEHMUSL. 3 CTBa Ha ce0s U B KAKOM CJIydae OHO Ha3bIBaeTCs
JBIDKEHHEM IIPOCTPAHCTBA; OOBSACHITD, YTO TAKOE
HenTpanbHas CHUMMETPUS. IIEHTpaIbHAs CHMMETPHS, OCEBask CHMMETPHSI, 3ep-
OceBasi cUMMETpHSL. KaJbHAsl CHMMETPHsI U TapauIeNIbHBINA IIEpEeHOC,
3epKaTbHAS CHMMETpHS 000CHOBBIBATh YTBEPKIEHHUS O TOM, YTO 3TH OTO-
o . Opa’keHHs MMPOCTPAHCTBA Ha ceOs SIBIISTFOTCS TBH-
apaJulCIIBHBIN TCPEHOC. JKEHUSIMH; OOBSICHATD, YTO TAKOE LICHTPAIbHOE M10-
[IpeobpazoBanne momo0Owus. nmobwre (roMoTeTHs) ¥ Mpeodpa3oBaHue MOAO0HS,
KaK C ITOMOIIBIO ITpeoOpa3oBaHus MOA0OUS BBO-
JUTCS TIOHSITHE TONOOHBIX (PUTYP B IPOCTPAHCTBE;
KonTtponsHas pabora Ne 3 1 (uryp B npoctp ’
HNPUMEHATH ABIKEHUS U IpeoOpa3oBaHus Mo10-
3auér Ne 4 OMs TP PEICHUHI T€OMETPUYECKHX 3a/1au.
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KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

MO MATEMATHUKE,
10 KIIACC(npo¢puib)
Ne Pa3zgesn, rema ypoka Hara
IL1an | pakT
AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A (136 YACOB)
INOBTOPEHUE MATEPHAJIA 7-9 KIIACCOB (4 YACA)
1 VYnporueHue panroHaIbHBIX BEIPAKEHHUH
2 Pemenune ypaBHEHUH U HEPABEHCTB U UX CUCTEM
3 Pemenune ypaBHEHUH U HEPABEHCTB U UX CUCTEM
4 Bxoonasn konmponvnan paboma
JIENCTBUTEJIbHBIE YUCJIA (12 YACOB)
5 HarypanbHbie 1 11€1bI€ Yncia
6 HarypanbHble U 1ebie 9rcia
7 | HatypanpHble U meJble Yncia
8 PanmonansHbIe YKciIa
9 | UppamwmonanbHble Yrcia
10 | UppanmoHanbHbIe YyHcIa
11 | MHOXeCTBO JeHCTBUTENBHBIX YHCET
12 | Monyib ACHCTBUTEIBLHOIO YHCIIa
13 | Monyib ACHCTBUTEIBLHOIO YK CIIa
14 | Konmponvnas paboma Nel «/leticmeumenbhble uuciay
15 | Meron MmaTemMaTHIeCKOW WHITYKITHN
16 | Meroa MaTeMaTU4eCKOH MHITYKIIUU
YUCJIOBBIE ®YHKIHHUHU (10 YACOB)
17 | Ompenenenue uncinoBoit pyHkinu. CrocoOBI 3aJaHUS YUCIOBON (DyHKIIHH
18 | Ompenenenne unciioBoit GyHkIpH. CrocoObl 3a1aHUs YUCTOBON (PYHKITUH
19 | CroiicTBa QyHKIHH
20 | CsoiicTBa (hyHKIIUH
21 | CsoiicTBa QyHKIIUH
22 | llepuoamaeckre GpyHKIHH
23 | OOparHas hyHKITHS
24 | OOparHas GyHKITHS
25- | Konmponsnan padboma no meme Ne 2 «ducnosvie pynkyuu»
26
TPUT'OHOMETPUYECKHUE ®@YHKIIUU (24 HACA)
27 | YucrnoBasi OKpYXHOCTh
28 | YucnoBasi OKpyXHOCTh
29 | YucnoBast OKpYXHOCTh Ha KOOPIMHATHON TJIOCKOCTH
30 | YuncioBast OKpYXHOCTh Ha KOOPIMHATHON TJIOCKOCTH
31 | Cunyc, KOCHHYC, TAHT'€HC U KOTAHT€HC
32 | CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC




33

CI/IHyc, KOCHUHYC, TAHT'CHC U KOTAaHI'CHC

34 | Tpuronomerpruieckue QyHKIIMHA YHCIOBOTO apryMeHTa
35 | Tpuronomerpuieckue QyHKIIMHA YUCIOBOTO apryMeHTa
36 | Tpuronomerpudeckue QyHKIIMH yIIIOBOTO apryMeHTa
37 | Oynkumsa Y = SiN X, y = cos X, UX CBOICTBa U rpaduk
38 | Oynkumsa Y = SiN X, y = cos X, UX CBOICTBa U rpapuk
39 | Oynkuwms Y = SiN X, y = cos X, UX CBOICTBa U rpaduK

40 Konumponvuasn paboma Ne 3 no meme «Tpuzonomempuueckue @oynkyuu

YUCI06020 U Y2106020 APIYMEHMA»
41 | Tloctpoenue rpaduka pynkiwu y=mf(x)
42 | Tloctpoenue rpaduka pynkimu y=mf(x)
43 | Tloctpoenue rpaduka dynkimn y= f(kx)
44 | Tloctpoenue rpaduka dpynkimn y= f(kx)
45 | I'paduk rapMOHUYECKOr0 KojieOaHus
46 | OyHKIUM y= tg X, y= ctg X, UX CBOMCTBA U rpad)uKn
47 | OyHKuM y= tg X, y= ctg X, UX CBOMCTBa U rpaduKku
48 | OOpaTHBIE TPUTOHOMETPUYECKUE PYHKITHH
49 | OOpaTHBIE TPUTOHOMETPUYECKUE PYHKITHH
50 | OGparHbie TpUTOHOMETpUYECKUE QYHKIINN
TPUTOHOMETPHUYECKHUE YPABHEHMUS (10 YACOB)

51 | Ilpocreiimme TpUTOHOMETPUYECKHE YPAaBHEHUS U HEPABEHCTBA
52 | IIpocreiiire TPUrOHOMETPHYECKUE YPABHEHUS U HEPAaBEHCTBA
53 | IIpocreiiine TPUrOHOMETPUYECKUE YPABHEHUS U HEPABCHCTBA
54 | IIpocrefinue TPUTOHOMETPHIECKIE YPAaBHEHHUS U HEPABCHCTBA
55 | MeTombl pereHus TPUTOHOMETPHIECKIX YPaBHEHHH
56 | Meropl pelIeHHs] TPUTOHOMETPUYCCKUX YpaBHECHU N
57 | Merozsl penieHusl TPUTOHOMETPUIECKUX YPaBHEHHH
58 | Meroppl perieHus TPHIOHOMETPHYECKUX YPaBHEHUN

28— Koumponvnas paboma Ned no meme «Tpuzonomempuueckue ypagHeHus»

IPEOGPA30OBAHUE TPUTOHOMETPUYECKHWX BBIPAYKEHUM (21 YAC)

61 | CuHYC M KOCHHYC CYMMBI ¥ Pa3HOCTH apryMEHTOB
62 | CuHyC M KOCHHYC CyMMBI B Pa3HOCTH apryMEHTOB
63 | CuHyC M KOCHHYC CYyMMBI B Pa3HOCTH apryMEHTOB
64 | Tanrenc cyMMbI B Pa3HOCTH apryMEHTOB
65 | Tanrenc cyMMbI u pa3HOCTH apryMEHTOB
66 | ®opMyIbl IpUBEAEHUS
67 | ®opMyIbl IPUBENEHUS
68 | ®opmynsl ABOMHOrO aprymenta. GopMyIibl MOHMKEHUS CTETIEHH
69 | ®opmynsl ABOMHOrO apryMmenta. @opMyIibl MOHMKEHUS CTETIEHH
70 | ®opmynsl ABOMHOrO apryMmenTta. GopMyIibl MOHMKEHUS CTETIEHH
71 | IlpeoOpa3zoBaHue CyMMbl TPUTOHOMETPHYECKUX (PYHKIHH B IPOU3BEACHUE
72 | IlpeoOpazoBaHue CyMMbl TPUTOHOMETPHYECKUX (PYHKIHH B IPOU3BEACHUE
73 | IlpeoOpazoBanue CyMMbl TPUTOHOMETPHYECKUX (PYHKLHH B IPOU3BEACHUE
74 | IlpeoOpazoBanue NpoOU3BEAECHHUS TPUTOHOMETPHUUECKUX (QYHKIHUHA B CyMMY




75

[IpeoOpa3oBanue Mpon3BeACHUS TPUTOHOMETPHIECKIX (QYHKIIMHA B CYMMY

76 | IlpeoOpa3oBaHue BbipakeHus: ASinx + B €0Sx k eudy C sin (x+t)
77 | Meronapl pelieHus] TPHTOHOMETPHYECKUX YpaBHEHUN
78 | Meroapl pelieHus] TPHTOHOMETPHYECKUX YpaBHEHUN
79 | Meroapl pelieHus! TPHTOHOMETPHYECKUX YpaBHEHUN
80- | Konmponwvnasn paboma Ne 5 no meme «llpeodpazosanue
81 | mpuzonomempuueckux svipas;cenuiiy
KOMIIJIEKCHBIE YHUCJIA (9 YACOB)
82 | KommiekcHbie uncna 1 apudMerndeckre onepanuy HaJ HUIMH
83 | KommiekcHbie uncna u apudmMerndeckre onepanuy HaJ HIMH
84 | KommyiekcHbie Unciia ¥ KOOpPIUHATHAS MIIOCKOCTb
85 | Tpuronomerpuyeckas ¢popma 3armicu KOMIUIEKCHOT'O YHCIIa
86 | Tpuronomerpuyeckas ¢popma 3amiucu KOMIUIEKCHOT'O YHCIIa
87 | KommiekcHble ynciia ¥ KBaJIpaTHbIE ypaBHEHUS
88 | BosBemeHre KOMITIIEKCHOTO YKCIa B CTENEHb. V3BiIeueHne KyOHIecKoro
KOpHS 13 KOMIUIEKCHOTO YHClia
89 | BosBemeHre KOMIIIEKCHOTO YKCIa B CTEMNEHb. V3BIeueHne KyOHIecKoro
KOpHSI 3 KOMILIEKCHOTO YK cIia
90 | Konmponvnasa paboma No6 «Komnnexcuvie uucia»
MPOU3BOJHAS (29 HACOB)
91 | YucnoBble MoCiIe10BaATENLHOCTH
92 | YucnoBble MoCiIe10BaATENLHOCTH
93 | IIpemen YUCIIOBOI MTOCIEIOBATSILHOCTH
94 | Ilpenen YUCIIOBOM MMOCIEIOBATEILHOCTH
95 | IIpenen Gpyukuuu
96 | Ilpenen Gpyukuuu
97 | OnpeneneHre IPOU3BOIHOM
98 | OmnpeneneHre IPOU3BOIHOM
99 | BeruncieHue Mporu3BOAHBIX
100 | BerumcieHre IPOM3BOIHBIX
101 | BerumcieHue IPOU3BOIHBIX
102 | TuddepennnpoBanue cioxuon pynkuuu. Auddepennuposanue odpaTHOMA
(hyHKIIIHN
103 | TuddepennupoBanue cioxuoi pynkuuu. Juddepennuposanue odpaTHOMA
(hyHKIIIHN
104 | YpaBHeHHe KacaTenbHON K TpaduKy GyHKIHN
105 | YpaBHeHHe KacaTenbHON K TpaduKy GyHKIHN
106 | YpaBHeHue KacaTeNbHON K rpaduKy HyHKIUH
107- | Konmponwsnaa paboma Ne 7 no meme «Onpeodenenue npou3eoonoi u ee
108 | ebruucnenue»
109 | [IpumeHeHUE MPOU3BOAHON IJIsI UCCIENOBAHUS (DYHKIIUN
110 | [IpumeHeHUE MPOU3BOAHOMN IJIsI UCCIENOBAHUS (DYHKIIUN
111 | IlpumeHeHHe TPOU3BOIHON AJIS HCCIIENOBaHUS QYHKUIUH
112 | Iloctpoenue rpapukoB HYHKIHUHA
113 | Iloctpoenue rpaukoB HYHKIHUHA
114 | IIpumeHeHre TPOU3BOAHON /ISl OTHICKAHUSI HAMOONIBIINX M HAMMEHBIINX




3HAYCHUN BEIUYUH

115 | [IpumeHeHUe TPOU3BOAHOM AJIsl OTBICKAHUSI HAMOONBIINX M HAUMEHBILINX
3HAYCHUW BEIIUYUH

116 | [IpumeHeHWE TPOU3BOAHOMN /ISl OTHICKAHUS HAMOOJIBIINX W HAUMEHBIIHX
3HAYCHUW BEITUYUH

117 | IIpumeHeHWe TPOU3BOAHOMN /ISl OTHICKAHUS HAMOOJIBIINX W HAUMEHBIIHX
3HAYEHUU BENIMYMH

118- | Konmponwvnasa paboma Ne 8 no meme «llpumenenue npouszeoonoit»

119

KOMBHUHATOPUKA U BEPOSTHOCTbD (7 YACOB)

120 | INpaBuno ymuoxenus. KomObunaropusie 3anaun. [lepectanoBKkU 1
(hakTopHUaBI

121 | IpaBuno ymuoxenus. KomObunaropusie 3amaun. [lepecTaHoBKU 1
(hakTopuabl

122 | BbIOOp HECKOJILKUX DJIeMEHTOB. bBuHOMHUAIIbHBIE KOO QUIINEHTHI

123 | BbIOOp HECKOJIBKUX DJIeMEHTOB. bBUHOMUAIbHBIE KOO QUINEHTHI

124 | Cnyuaiinble COOBITHS U X BEPOSITHOCTh

125 | Cnyuaiinble COOBITHS U X BEPOSITHOCTh

126 | Koumponvnas paboma Ne 9 no meme «Komounamopuxa u ¢epoammnocmp»

OBOBLIAIOUIEE ITIOBTOPEHHE (14 YACOB)

127 | JleiicrBuTenbHble uncia .YucnoBbie GyHKIUH

128 | TpuronoMeTpudecKre ypaBHEHHUS K HEPABEHCTBA

129 | TpuroHoMeTpHUECKHE YPAaBHEHHS U HEPABEHCTBA

130 | [IpeobpazoBaHue TPUTOHOMETPHUUECKUX BBIPAKEHUI

131 | [IpeobpazoBaHue TPUTOHOMETPHUUECKUX BBIPAKEHUI

132 | [IpousBoaHas U ee MPUMEHEHUE

133 | [IpousBoaHas U ee MPUMEHEHHUE

134 | Hmozoeasn konmponsnas paboma

135 | Ananu3 UTOroBoOi KOHTPOJIbHOM pabotsl. [loaBeaeHe HTOrOB roaa

136 | Peseps

TFEOMETPUSI (68 HACOB)
BBEJEHMUE (5 YHACA)

1 IIpeamer crepeoMeTpun. AKCHOMBI CTEPEOMETPHH.

2 HekoTopsie caeacTBHs U3 aKCHOM

3 Pemenue 3a1a4 Ha MpUMEHEHHE aKCHOM CTEPEOMETPUH U MX CIIEICTBUI

4 Pemenue 3a1a4 Ha MpUMEHEHHE aKCHOM CTEPEOMETPUH U MX CIIEICTBUI

5 Pemenue 3a1a4 Ha MpUMEHEHHE aKCHOM CTEPEOMETPUH U MX CIICICTBUI

MAPAJUIEJBHOCTDB PAMBIX U IIVIOCKOCTEHU (19 YACOB)

6 [TapautenbHbIC IPSIMBIE B TPOCTPAHCTBE

7 [TapayutenbHOCTh TPEX NPSMBIX

8 [TapautenbHOCTh MPSIMOI M TNIOCKOCTH

9 Pemenue 3agay «llapauienbHOCTh MPSMBIX, IPSIMON M TNIOCKOCTHY

10 | Pemenne 3amau «IlapaisienbHOCTh NPSIMBIX, TPSMOM U TNIOCKOCTH

11 CkpeluBaromuyecs npsiMble

12 VYTrBl ¢ cCOHANPBIEHHBIMU CTOPOHAMH. YTOJI MEXIY NPSIMBIMU

13 Pemenne 3anau no reme «B3anMHOeE pacnonokeHne NPsSMBIX B
MPOCTPAHCTBE. YTOJ MEXKIY ABYMsI IPSIMBIMI»

14 | Pemenue 3agau no teme «B3aMHOE pacloONOKEHHE IPSMBIX B
MPOCTPAHCTBE. YTOJ MEXKIY ABYMsI IPSIMBIMID

15 Konmponwvnasa paooma Nel no meme «llapannensnocmo npamoix,




RPAMOU U RIAOCKOCHIUY

16 Amnanu3 KoHTponbHOU paboTsl.[lapamiensubie mockoctu. Ipu3Hak
MapajuIebHOCTU ABYX IJIOCKOCTEH.
17 CBoiicTBa mapaieNbHBIX IOCKOCTEH
18 Terpasap
19 [Tapainenenunen
20 | 3agaym Ha MOCTPOCHHUE CEUCHUH
21 3ajaun Ha TOCTPOCHUE CEUCHUIM
22 Pemenue 3amau mo Teme «llapamienbHOCTs TIOCKOCTEH, TETpasp,
napaJuiesenunen»
23 Pemenne 3amau mo Teme «llapamienbHOCTh IUIOCKOCTEH, TETpasp,
napaJuiesenunen»
24 | Koumponvnas paboma Ne2 no meme «llapannenvhocmey niockocmeii»
NEPIEHIAMKYJSAPHOCTH NPSAMBIX M IIJIOCKOCTEM (20 YACOB)
25 | TleprienauKyJsIpHBIC TIPSAMBIC B pOCcTpaHcTBe. [lapasuiesbHbie psIMbIE,
MepIEHIUKYISIPHBIE K TIIOCKOCTH
26 | Ilpu3Hak nepreHANKYISIPHOCTH MPSIMON | TIOCKOCTH
27 | Teopema 0 MPSIMOM, IEPIIEHANKYIISPHON K TUIOCKOCTH
28 | Peurenue 3a1a4 Ha MEPHIEHANKYIIPHOCTD MPSIMON | TNIOCKOCTH
29 | Pemrenwne 3a7a4 Ha TIEPIIEHANKYISIPHOCTD MPSMOH H TUIOCKOCTH
30 | Peurenue 3ama4 Ha MEPHICHANKYISIPHOCTD MPSIMON M TUIOCKOCTH
31 | PaccrosiHHE OT TOYKH JI0 TUIOCKOCTH. TeopeMa o TpEX MmepreHnKyIsapax
32 VYron Mexy npsiMOi U THIOCKOCTHIO
33 | Peurenue 3a1a4 Ha IPUMEHEHHE TEOPEMBI O TPEX TEPIICHANKYJIsIpax, Ha
YroJl MeKIY IPSMOHN U IJIOCKOCThIO
34 | Perenue 3a1a4 Ha IPUMEHEHUE TEOPEMBI O TPEX MEPIICHUKYIIPaX, Ha
YroJl MeKIY IpsSMOHN U IJIOCKOCTBIO
35 | Perenne 3a1a4 Ha IPUMEHEHUE TEOPEMBI O TPEX MEPIICHANKYISPAX, HA
YroJl MeKIY IPSMOHN U IJIOCKOCTHIO
36 | Pemrenne 3ama4 o teMe «IlepreHIuKyIsSp U HAKIOHHBIE. YTOI MEXKIY
MPSIMON U TJIOCKOCTBIO»
37 | JIByrpaHHblii yrom
38 | Ilpu3Hak mepreHANKYISIPHOCTH IBYX IUIOCKOCTEH
39 | IIpssMOyTOBHBIN MapasIeenumes
40 | TIpsiIMOYTOJIBHBIN TapasIeenues
41 | Pemrenwue 3anad no tene «/JIByrpanssiii yroi. [lepneHuKyIsIpHOCTD
IIJIOCKOCTEN»
42 | TpéxrpanHsblil yron. MHOTOrpaHHBIN yToI
43 | ToaroToBka K KOHTPOIBHOH padore
44 | Koumponvnasn paboma Ne3 no meme «llepnenOuKynapnocmes npamix u
njaockocmeii»
MHOI'OI'PAHHHUKH (16 YACOB)
45 | Iloustne mHOrOrpanHuka. ['eomerpuueckoe teno. Teopema Ditnepa
46 | IIpusma. IpoctpancTBeHHas Teopema [Tudaropa
47 | Ilpu3ma, miomaab MOBEPXHOCTH MIPU3MBI
48 | Ilpu3ma, ruroma b MOBEPXHOCTH PH3MEI
49 | Pemrenue 3agau no teme «IIpusmar
50 | Mupamuna. [IpaBuisHas nmupamua. [lomans TOBEpXHOCTH MUpPaMHUIBI
51 | Iupamuna. [IpaBuneHas nmupamua. [lnomans TOBEpXHOCTH MUPaMHUIBI
52 | Yceuénnas nupamuaa. . [lnomaap NoBEpXHOCTH yCeUEHHOH MUPAMU/IBL.




53 | Yceuénnas nupamuaa. . [Inomans MOBEPXHOCTH YCCUCHHOMN MAPAMUJIBL.

54 | Pemenwne 3aaa4 o teme «ITupamumay

55 | Cummerpus B mpocTpaHcTBe. [IoHATHE PaBUIIEHOIO MHOTOIPaHHHUKA,
37EMEHTBl CHMMETPHH NPABUJIBHBIX MHOTOIPAaHHUKOB

56 IlonsaTue MPaBUJIBHOTO MHOI'OI'paHHHKA. DJIeMEHTEI CUMMCTPUHA
MMpaBUJIbHBIX MHOI'OI'PaAHHHKOB

57 | Pewenue 3anau no teme «IIpaBuibHbIC MHOTOIPDAHHUKH)

58 | Pemenne 3agau no teme «I[IpaBUibHBIE MHOTOTPaHHUKID

59 | Peuwrenue 3amau no teme « MHOrOrpaHHUKI

60 | Koumponvnasn paboma Ned no meme «Muozocpannuxuy

SAKIIIOYUTEJIBHOE ITOBTOPEHUE KYPCA TEOMETPHUMU 10 KJIACCA (8 HACOB)

61 | IToBTOpeHuE MO TeMe K AKCHOMBI CTEPEOMETPUH U HX CIICICTBHUS.
[MapauienbHOCTh MPSIMBIX U TJIOCKOCTEH)

62 | IloBTOpeHue MO TeMe K AKCHOMBI CTEPEOMETPUHU M UX CIICACTBHS.
[MapauienbHOCTh MPSMBIX U IJIOCKOCTEH)

63 | IToBropenue no Teme «IleprneHIUKyYIAPHOCTD NPSAMbBIX H IUIOCKOCTEH.
MHOrorpaHHUKu»

64 | IToBTopenue o Teme «IleprneHIUKyYIAPHOCTD NPSAMbBIX H [UIOCKOCTEH.
MHoOrorpaHHUKu»

65 | [loBTopenue o Treme «MHOrOrpaHHUKI

66 | [loBTopeHue o reMe « MHOTOrpaHHUKI

67 | IlonBemeHue UTOroOB roja

68 | Peseps




