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IVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
10 MaTeMaTHKe

(AJITEBPA U1 HAYAJIA MATEMATHYECKOT'O AHAJIM3A)

JUYHOCTHBIE

YV evinycknuxa 6yoym cghopmuposarsi:

v YMCHHUCE SACHO, TOYHO, I'PaMOTHO HU3JlaraTb CBOU MbICJIU B YCTHOP'I Y IICbMEHHOH p€4Hr, TIOHUMATb CMBICJI
[IOCTaBJIEHHOM 3a7a4u, BBICTPauBaTh ApryMEHTALHNIO, IPUBOJUTE IPUMEPHI U KOHTPIIPUMEPHI;

v KPUTUYHOCTDb MBIIUJICHUSA, YMCHUC PACIIO3HABATD JIOTUYCCKHN HEKOPPECKTHBIC BbICKA3bIBAHW A, OTJINYATDh
TUIIOTE3Y OT (paKTa;

v/ [pejCTaBlIeHHE O MaTEMaTHYECKOW Hayke Kak cepe 4YeToBEYeCKOi MesTeNbHOCTH, 00 JTamax ee
Pa3BHUTHSL, O €€ 3HAYUMOCTH JUISl PA3BUTHS [IMBUITU3AINH.

YV evinycxnuxa mozym 6vime cghopmuposansi:

v/ KpeaTMBHOCTH MbIILJICHUS, MHUIIMATHBA, HAXOUYMBOCTh, AKTUBHOCTh MPHU PEIIEHHH MAaTEMaTHIECKHUX
3azay;

v/ yMeHHE KOHTPOJMUPOBATH MPOIIECC U Pe3yIbTaT Y4eOHONH MaTEMaTHYECKOH AESITEIBHOCTH;

v\ cnocoOHOCTh K SMOLIMOHAILHOMY BOCHPHUATHIO MaTeMaTHYeCKUX OOBEKTOB, 3ajad, peEIICHUH,
paccyxJIeHuH.

METANPEAMETHBIE

PeryasituBubie

BblnyCKHMKLl Haysamcs:

O UMETh TepBOHAuYalbHBIE IMpEACTaBICHUS 00 HJIesX U O MeToJaX MaTeMaTUKH Kak
YHUBEPCAIbHOM SI3bIKE€ HAYKH U TEXHUKH, CPEACTBE MOACIUPOBAHUS SBJIICHUN U IIPOLIECCOB;

O BHJIETh MaTEMaTHUYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CUTYyalluu B APYTUX AUCHUILIMHAX,
B OKPY’KAIOLICH )KU3HU;

O HaxoguTh B pa3IMYHbIX HCTOYHHMKAX HHAOPMALMIO, HEOOXOAMMYIO Il peIICHUs
MaTeMaTHYeCKUX IMpo0sieM, NMPEACTaBIATh €€ B IHMOHATHOW (opMme, NMPUHUMATh pEIICHUE B
YCIIOBUSIX HETIOJHON U N30bITOYHON, TOUHON U BEPOSTHOCTHOM MH(pOpManuy;

O TIOHMMaTh U HCHOJb30BAaTh MAaTeMaTHUYECKHE CPEICTBA HAIJISIHOCTH (TpaduKH, AMAarpaMMBbl,
TaOJIMLIBI, CXEMBI U JIp.) Ui WUTIOCTPAIMK, HHTEPIIPETAllUU, apTyMEHTaIUH.

BblnyCKHLlKu noyuyam 603MOAHCHOCNIb HAYYUMbCA.

O BBIIBUTaTh TUIIOTE3bI IIPU PELICHUN y4eOHBIX 3a/1a4, TOHUMATh HEOOXOAUMOCTh UX IPOBEPKH;

O TMPHUMEHSTb HWHIAYKTUBHbIE M JEIYKTUBHBIE CHOCOOBI pACCYKIEHUH, BUIETh pa3IUYHbIE
CTPAaTETUH PELICHUS 3a/1a4;

O TOHHMMATh CYIIHOCTH AJITOPUTMHUYECKUX MPEANUCAHUA U YMEHUE JIEHCTBOBATh B COOTBETCTBUU
C IIPEIIOKEHHBIM aJITOPUTMOM;

O CaMOCTOSITENIbHO CTaBUTh 1I€M, BBIOMPATh U CO3/1aBaTh aITOPUTMBI [Tl pEIIeHUs YUeOHBIX
MaTeMaTHYeCKuX Mpodiiem;

O IUIAHAPOBaTh M  OCYIIECTBISATH JEATEIBHOCTh, HAIIPABICHHYKD Ha peuieHue 3ajad
HCCIIEN0BATENIBCKOIO XapaKTepa.

ITo3naBaTeaLHELIE
Buinycknuxu nayuamcs:



v/ BBUICISITH CYIIECTBEHHOE M HECYHIECTBCHHOE B TEKCTE 3aJIauM, COCTABIATH KPATKYIO 3aIliCh
YCIIOBUS 33]1a4H;
v’ MOJIEIHMPOBAaTh YCIOBHS TEKCTOBBIX 3a/1a4 OCBOCHHBIMH CIIOCO0aMHU;
v/ yCcTaHaBIMBaTh 3aKOHOMEPHOCTH U HCIOJIB30BaTh HMX [PH BBIIOJHCHHU 3aJIaHuUi
(IpOIOIKATH PsM, 3aMOHATH MYCThIE KJIETKH B TAOJIHUIIE, COCTABIISATH
paBeHCTBA U pelaTh 33a4u M0 aHAJIOTHH);
v OCYIIECTBISTh CHHTE3 YHCIOBOTO BBIpaXEHHs (BOCCTAHOBJIEHHE Je()OPMUPOBAHHBIX
PaBEHCTB), YCIOBHSI TEKCTOBOM 3a/1aui (BOCCTAHOBJIEHUE YCIOBUS
10 PUCYHKY, CXE€ME, KpaTKO! 3alnCcH);
v KOHCTPYMPOBATh T'€OMETPUYECCKHE (DUIYPhI M3 3aJAHHBIX YaCTEi, JOCTPAaUBaTh YacTh [0
3aJJaHHOI TeOMETPUIECKOi (PUTYpBI, MBICICHHO JICIUTH T€0-
METPUUYECKYIO (PUTypy Ha 4acTu;
V' noHMMaTh WHOOPMAIHUIO, TPEACTABICHHYIO B BHIE TEKCTa, CXEMbI, TaOJIHUIIbI, JOMOIHSITH
TaOJIULBl HEJOCTAOIIMMU IaHHBIMU, HAXOAUTh HYXHYIO
UHPOPMALIUIO B yIEOHUKE.

Buinycknuxu nonyuam 03MOACHOCIb HAYYUMbCA!
v/ pelaTh 33/1a4d PasHbIMH CIIOCOOAMHU;
v yCTaHaBIMBAaTh I[PUYUHHO-CIEICTBEHHBIE CBA3U, CTPOUTH JIOTHUECKOE DACCYKIECHHE,
MIPOBOJIUTh aHAJIOTUU M OCBAWBATh HOBBIC TIPUEMBI BBIYMCIICHHIA,
CIOCOOBI pelleHus 3a/1a4;
v BoIOupaTh HauOolee dS(GQGEKTHBHBIE CIOCOOBI BBIYUCICHHMS 3HAYEHHS KOHKPETHOI'O
BBIPKCHHUS;
v/ CONOCTaBIIATh HH(POPMAIMIO, MPEJACTABICHHYI0 B pasHbIX BHIax, 0000mars eé,
WCIIOJIb30BaTh IIPH BHITIOJHEHUH 3a/IaHUM, TICPEBOAUTH HH()OPMAIIUIO U3
OJTHOTO BHUJA B JAPYrod, HaXOJUTh HYXHYIO WH(POPMAIMIO B CIPABOYHUKAX, DHIUKIONCIAMSAX,
WHurepHere.

KommyHukaTusHbIe

BblnyCKHMKLl Haydvamcs.:

v COTPyAHUYATh C TOBAapUIIaMHU IIPpU BbIIIOJIHCHHUN 3aI[aHHﬁ B Imape: YyCTaHaBJIMBATb
O4YEpENHOCTD JICMCTBUI;
v/ OCYIIECTBJIATH B3aUMOIIPOBEPKY;
v' 00CyKJaTh COBMECTHOE pelileHue (TpepiaraTb BapHaHTBl, CPaBHUBATH  CIOCOOBI
BBIYUCJICHUS WX PCIICHUA 3a)1al11/1);
v 00beUHSATH MOJYYCHHBIE PE3YIBTATHI;
v/ 3aJ1aBaTh BOMPOCHI C IENBIO MOIYIEHHs HY)KHOM HH(OPMAIUH.

Bbll’lyCKHuKu noiyuyam 603MONCHOCNIb HAYYUMDbCA!

v\ y4HMTBHIBaTH MHEHHE MApTHEpPA, apryMEHTHPOBAHO KPUTHKOBATH JIOMYINEHHBIE OIIUOKH,
000CHOBBIBATh CBOE PEIIICHNUE;

v/ BBINOJIHATH CBOIO YacTh O0SI3aHHOCTEH B XOJI€ TPYIIOBOM pabOTHI, YUUTHIBAs OOIIMI IIIaH
JIEWCTBUI U KOHEYHYIO LIETTb;

v/ 3ajaBaTh BOIPOCH C IIEJIBIO IJIAHMPOBAHUS XOJa pElIeHHs 3a1aud, (HOpMYIHPOBAHUS
MO3HABATEJIbHBIX LIEJIEH B X0OJI€ MPOEKTHOMN JAEATETbHOCTH.

HPEIMETHBIE

Bbll’lyCKHuKu Hayuyamcs:

- omnepupoéamb  OCHOBHBIMH  (OpMYyJIaMHU TPUTOHOMETPUM U  BBINOJHATH  TOKIECTBEHHbBIE
npeoOpa3oBaHusl TPUTOHOMETPUUECKHUX BBIPAKECHUH;

- UCNOIb308aMb YUCIOBYIO OKPYKHOCTb JIJISl BBIYMCIIEHUS] CHHYCA, KOCUHYCa, TAHTE€HCA YUCIIa;

- peuwiams POCTEUIINE TPUTOHOMETPUUECKNE YPABHEHHSI U HEPABEHCTBA;



- npumeHsmMb Pa3INIHbIE CIOCOOBI U METO/IBI PEIICHHUS TPUTOHOMETPUYECKUX YPaBHEHNUH;

- cmpoums TpaUKK ¥ ONHUCHIBATH CBOWCTBA TPUTOHOMETPUUECKUX (DYHKIINI;

- pewiamvs TPUTOHOMETPUYECKHE YpPaBHEHUS W HEPABEHCTBA, HCIOJb3ysl CBOMCTBa U TIpaduku
TPUTOHOMETPUUYECKUX (DYHKIUIA;

- npumeHnsams GOPMYIbI U MPaBUIIA JUIsl BBIYUCICHUS MPOU3BOIHBIX (YHKIIHIA;

- cocmasname ypaBHEHHE KacaTeabHOU K rpaduKy QyHKINU;

- uccreoogamv (PYHKLIUIO Ha MOHOTOHHOCTb, HauOOJbIllee M HAaUMEHbIIEE 3HAUEHHE C IOMOIIbIO
MIPOU3BOIHON;

- cmpoums Tpa(UKU MHOTOUJICHOB M MIPOCTEUIINX PAlMOHATBHBIX (DYHKIIHIA;

- pewams 331244 HA HAXO0XKJCHUS HAMOOJBILIET0 U HAMMEHBIIIEr0 3HAUCHUN (PYHKIIUY;

BblnyCKHuKu noayyam 603MOIUCHOCHb HAYYUNIbCA!

- 8bINOJHAMb MHOTOILLIATOBbIE IPE0OPa30BaHUs TPUTOHOMETPUYECKUX BBIPAXKEHU,
- pewiamv TPUTOHOMETPUYECKHE YPaBHEHMUs], IPUMEHSISI 0COObIE TPUEMBI U NTOICTAHOBKHY;
- peuwiamsv TPUTOHOMETPUUECKUE CUCTEMbI YpaBHEHUH.

MATEMATHUKA (I'EOMETPHUS)
JIMIYHOCTHBIE

V svinycknuka 6yoym cgpopmupoganul:

v' yMEHHE SICHO, TOYHO, PAMOTHO H3JIaraTh CBOW MBICJIHM B YCTHOM W NMHMCHMEHHOW peyH, OHUMATh
CMBICJI IIOCTaBJICHHOM 3aJadd, BBICTPAWBaThb APIryMEHTALMIO, IPUBOJUTH IPUMEPHI H
KOHTPIIPUMEPBI;

4 KPUTHUYHOCTb MBIIUICHUA, YMCHUC PaCIIO3HABATL JIOTUYCCKHW HCEKOPPCKTHBLIC BbICKA3bIBaHMA,
OTIIUYATh THIIOTE3Y OT (PaKTa;

v/ TIpecTaBIeHHE O MAaTEMATHYECKON HayKe Kak cepe YeloBEeUeCKOn AEATENLHOCTH, 00 dTanax ee
pa3BUTHS, O €€ 3HAYUMOCTH JJIsl PA3BUTHUS LIUBUIU3ALNY;

V svinycknuxa mocym 6vims cghopmuposanvi:

v\ KpeaTWBHOCTh  MBINUICHHS, WHUIHATABA, HAXOJAYMBOCTb, AaKTUBHOCTH TIPH  PEUICHUH
MaATEMATHYCCKUX 3a/a4,

v yMeHHe KOHTPOJIHPOBATH MPOIIECC U PE3YIbTAT yUeOHOM MaTeMAaTHIECKOM JIeATETbHOCTH;

v\ CIIOCOOHOCTB K HMOIIMOHAILBHOMY BOCTIPUSITHIO MaTEMaTUYECKHUX OOBEKTOB, 3a7ad, PEIICHUH,
pacCyXICHUM.

METAIIPEAMETHBIE
PeryasituBHbIe

Buinycknuxu naywamces:

O UMETh TepBOHAuYalbHBIE TMpeACTaBiIeHUs 00 HIesX U O MeToJaX MaTeMaTUKH Kak
YHUBEPCAJIbHOM SI3bIKE€ HAYKH U TEXHUKH, CPEACTBE MOACIUPOBAHUS SIBJICHUN U IIPOLIECCOB;

O COOTHOCHUTH aOCTpPaKTHBIE N€OMETPUYECKHE TMOHATUS U (aKThl C pPEabHBIMHU >KW3HEHHBIMU
00BEKTaMHU U CUTYaAIUSIMH;

O HCIIOJIb30BaTh CBOICTBAa IPOCTPAHCTBEHHBIX ceomempuyeckux (QUIyp A pelleHus 3aaad
NPAaKTUYECKOTO CO/ICPIKAHUS U3 IPYTUX obacTeil 3HaHUM.

O HaxoOuUTh B pa3IMYHBIX HCTOYHHMKAX HHGOPMALMIO, HEOOXOAMMYIO Uil peIICHUS
MaTeMaTHYeCKuX MpoOsieM, NMPEACTaBIATh €€ B MOHATHOW (opMme, NMPUHUMATh pEIIeHUE B
YCIIOBUSX HETOIHON U U30bITOYHON, TOUHOU U BEPOSTHOCTHOM MH(pOpManuy;

O TOHHMMAaTh M HUCIIOJIb30BAaTh MAaTEeMAaTUYECKHE CPEACTBA HAIVIATHOCTH (TpaduKH, AUarpaMMBbl,
TaOJIMIIBI, CXEMBI U Ap.) U1 WIUTFOCTPALMU, MHTEPIIPETALH, apIyMEHTalUHY;

Buinyckuuxu nonyuam 603M0iCHOCHb HAYYUMbCA!
O yMEHHE BBIABUIATh T'MIIOTE3bI NMPU PELICHUH Y4YeOHBIX 3a/Jay, MOHUMaTh HEOOXOJAMMOCTh HMX
MIPOBEPKHU;
O yMEHHE MPUMEHATh UHIYKTUBHbBIC U NEAYKTUBHbBIE CIOCOOBI pacCyKICHHM, BUACTh pa3IUUHbIC
CTpaTeruu pelieHus 3a/ay;



O TOHUMAaHHE CYIIHOCTH aITOPUTMHYECKUX MIPEANUCAHUN U YMEHUE IEHCTBOBATh B COOTBETCTBUH
C MPEAJIOKECHHBIM aITOPUTMOM;

O YMEHHE CaMOCTOSITEIbHO CTaBUTh IIENM, BHIOMPATh U CO3AAaBaTh ANTOPUTMBI JJISI PELICHUS
y4eOHBIX MaTeMaTHYECKUX TPOOIeM;

O VyMEHHE IUTAHUPOBATh U OCYIIECTBIIATH JACATEIHLHOCTh, HAMPABICHHYIO Ha pEIICHUE 3aaady
UCCIIEIOBATEIILCKOTO XapaKTepa;

ITo3naBaTeaLHELIE

Boinyckuuku Hayuamcsi:

v’ BBIIEJATD CYIIECTBEHHOE U HECYIIIECTBEHHOE B TEKCTE 3a/1aUM, COCTABIISTH KPATKYIO 3aIHCh
YCJIOBHS 3aJa4H;

v/ yCTaHaBJIMBaTh 3aKOHOMEPHOCTH U UCIIOJIB30BaTh MX TIPU BBIOJHCHUU 33/IaHHi, PelIaTh
3a71a4M 10 aHAJIOTUH;

v/ OCYIIECTBISITh CHHTE3 YCJIOBHS 3a7a4d (BOCCTAHOBJICHHE YCIOBHUS MO PUCYHKY, CXEME,
KpaTKO# 3aIKcH);

v\ KOHCTPYHPOBaTh TeOMETpHUYECKHE (UTYPHI M3 3aJaHHBIX YacTei, JOCTPauBaTh YacTh JIO
3aJ]aHHOW TeOMETPUYECKOM (DUTYPBI, MBICIICHHO JICIUTh FEOMETPUYCCKYI0 QUTYPY HA YaCTH;

v/ CpaBHUBaTh M KJIACCH(DUIIMPOBATH TEOMETPUYCCKUE (DUTYPBI O 33IaHHBIM KPUTEPHUSIM;

v noHMMath WH(YOPMALHUIO, TPEICTABICHHYIO B BHJE TEKCTA, CXEMbI, TaOJHUIIbI, JOMOIHSITH
TaOJUIIBI HEOCTAIOIIUMH TAHHBIMH, HAXOJJUTh HY)KHYIO HH(POPMALIUIO B y4eOHHUKE.

Buvinycknuxu nonyuam 603mo4CHOCTb HAYYUMbBCAL!
v’ MOIEeIMpOBaTh YCIOBHS 33/1a4 Ha YCPTEKE;
v/ pemiarh 3a/1a4k PA3HbIMH CIIOCOOAMHU;
v/ yCTaHABIMBaTh MPHUYUHHO-CICACTBEHHBIC CBSI3H, CTPOUTH JIOTHYECKOE PACCykICHUE,
MIPOBOJMTH aHAJIOTMHU U OCBalBaTh HOBbIE CITIOCOOBI K METO/IbI PEILICHUS 33/1a4;
v/ TPOSIBISITH TO3HABATENIBHYIO HHUI[MATHBY MTPU PEIICHAH HECTAHIaPTHBIX 3a/1a4;
V' BBIOMpaTh Hanbosee 3PHEKTUBHBIE CIIOCOOBI PEIIEHHS;
v/ COMOCTaBIATh HMHGPOPMAIMIO, MPEACTABICHHYI0 B pasHBIX BHAaX, 0000mars eg,
WCIOJIb30BaTh NPU BHINIOJHEHUH 3a/laHuM, MepeBOAUTh UH(GOPMALIMIO U3 OJIHOTO BUJAA B JPYIOH,
HaXO/UTh HY)KHYIO HH(OpMAIMIO B IETCKOH sHIMKIone1uu, HTepHeTe.

KOMMyHI’IKaTl/IBHbIe

Buinycknuxu nayuamcs:
v\ COTpyAHMYATL C TOBAPMIIAMM IIPU BBIIOJHEHHHM 3aJaHMil B Iape: YyCTaHaBJIMBaTh
O4YEpETHOCTD ICUCTBUI;
v/ OCYUIECTBJIATH B3aUMOIIPOBEPKY;
v' 00CyK1aTh COBMECTHOE pelieHue (Tpepiararb BapHaHTBl, CPABHUBATH  CIOCOOBI
BBIYMCIICHHS WJIH PEIICHUS 3a/1a4N);
v 00beIUHATH MOJYYCHHBIE PE3YIbTATHI (P PEIIEHHH KOMOMHATOPHBIX 3a/1a4);
v/ 3a7aBaTh BOIPOCHI C LIENBIO TONYYEHHs HY)KHOM HH(OpMaIH.
Buinycknuxu nonryuam 603mMOMICHOCb HAYUUMBCA:
v\ y4WTBHIBaTL MHEHHE MApPTHEpPA, ApryMEHTHUPOBAHO KPUTHUKOBATH JOMYINEHHBLIE OINUOKH,
000CHOBBIBATh CBOE PEIICHUE;
v/ BBINOJIHATE CBOKO YacTh 00SA3aHHOCTEN B XOJI€ TPYIIIOBOM paboThHI, yYUTHIBas OOIIUI MIaH
JIEWCTBUN U KOHEYHYIO LIETIb;
v/ 3ajaBaTh BOIPOCH C IIENbIO IJIAHMPOBAHUS XOAa pelIeHus 3amaud, (HOpMyIHPOBAHUS
[03HABATEJILHBIX LIEJIEW B XOJ1€ MPOEKTHOMU JAEATENBbHOCTH.

HNPEJMETHBIE

Buinycknuxu nayuames:
- onepuposamu TIOHATUSAMH TOUKA, MPsMasi, INIOCKOCTh B IPOCTPAHCTBE;
- u306padxcame 4EPTEKU MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYP Ha MIIOCKOCTH;



- onepuposéamv TOHATUSAMH TAPAUICIBHOCTh W TEPHNEHANKYIIPHOCTh MPSIMBIX, MPSAMBIX U
IJIOCKOCTEH, TIIOCKOCTEN B MPOCTPAHCTRBE;

- onpedensmb B3aUMHOE PACIIOJIIOKCHHE TPSMBIX, MPSAMBIX M TUIOCKOCTEH, MJIOCKOCTEH B
MIPOCTPAHCTBE;

- HAaxoOoums yTIIbl MEXITY IPSIMBIMU, TIPSIMOU U IJIOCKOCTBIO, IBYMSI TUIOCKOCTSIMH B IIPOCTPAHCTBE;

- NpuMmeHsmMb U3y4CHHBIC CBOMCTBA, IPU3HAKU T€OMETPHUECKUX (PUTYp B IPOCTPAHCTBE B PEHICHUN
3ajay;

- pacno3Haéams OCHOBHBIC BUJIbI MHOTOTPaHHUKOB,

- cmpoums CEYCHUs MHOTOI'PaHHHUKOB;

- 8bIYUCAAMb TUIOIIA/INA TIOBEPXHOCTEH MHOTOTPAHHUKOB C TIOMOIIBIO (hOPMYIT;

- onepuposamv TIOHATUSIMU, CBI3aHHBIMH C BEKTOPaMHU B IIPOCTPAHCTBE.
Buinycknuxu nonyuam 803mO0%CHOCIb HAYYUMbCSL:

- pewiambd 3a]1a4d Ha HaXOXKJICHHE TEOMETPHUECKUX BEIMYHMH 110 00pa3aM WK arOpUTMaM;

- npumeHsmMy JUTS PEUICHUS 33724 TeoMeTpUIecKre (DaKThl, €CIIA YCIOBHSI IIPUMECHEHUS 33a]IaHbl B
ABHOH (popme;

- Oenamb (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB OOBEMHBIX (PUTYD;

- u3sNeKamsv, THTEPIPETUPOBATH U TIPEOOPA30BLIBATH HHPOPMAITUIO O TEOMETPUICCKUX (PHUrypax,
MPEJCTABJICHHBIX HAa YEPTEKaX;

- g1adems METOJIaMH M CTIOCO0AMH PEIICHHs CTEPEOMETPHUYECKIX 3ajad.

Coaep:xanue TeM y4eOHOr0 npeaMera MaTeMaTHKA:
Pa3znmen «Anredpa u Havyajia MaTeMaTH4Yeckoro anaiauza» 10 kiaacc (136 4)

IHoBTOpenue (4 4)
Yucaosbie pynkuuu (10 )
Omnpenenenne GpyHKIMH, CIIOCOOBI €€ 3a7aHus, cBocTBa QPyHKIMA. OOpaTHas QyHKIHSL.
Obyyatowuiics nayuumcs
1) 3amaBaTh GYHKIIMIO PA3IHYHBIMH CIIOCOOAMHU;
2) COCTaBJISATH AITOPUTM HCCIIEIOBaHMS (PYHKIIMH HA MOHOTOHHOCTD U YETHOCTB;
3) cTpouTth rpaduk 0O0paTHOM HYHKIMHU; Y3HAET YCIOBHS CYIIECTBOBAHHS 00paTHON (DyHKIIHH
Obyyarowuiicst nOAYYUM 803MOICHOCHD.
1) npuMeHsTH CBOWCTBA GYHKIIMH [UIs HCCIICNOBAHKS €€ Ha MOHOTOHHOCTh U YETHOCTB;
2) omnpenesnsTh HeOOXOAMMOE U JOCTATOYHOE YCIOBUE 00PATHOM (YHKIIHH;
3) pewaTh 3aHUMATEIbHBIC 3a1a9H
Tpuronomerpuyeckue pynkuun (41 1)

UYucnoBasi OKpyKHOCTb. J[TMHA yrW €IMHUYHON OKpPY>KHOCTH. YHCI0Basg OKPYKHOCTh Ha KOOPAWHATHOM
mwiockocTH. CUHYC M KOocuHYyC. TaHreHe U KoTaHreHc. TpuroHomerpuyeckue GyHKIMH YUCIOBOTO apryMEeHTa.
Tpuronomerpuyeckue GyHKIUH yIra0BOro aprymenTa. @opmysnsl npuBeaeHus. OyHKIMS y = sinx, €e CBOHCTBa
u rpaduk. OyHKIUS y = cOSX, ee cBoicTBa U rpaduk. [lepuonnynocTs GyHKIMMA y = sinX, y = cosx. [locTpoeHue
rpaduka pyakuuii y = mf(x)u y = f(kx) no usBectHomy rpapuky Gpynkuuu y = f(x). @ynkuus y = tgx, y = ctgx,
WX CBOMCTBA ¥ rpaduKH.

Obyyatowuiics nayuumecs
®  OMNpeAeNsATh Ha EAMHUYHON OKPY>KHOCTH AJIMHBI YT,
® HAXOAWTH Ha YUCIIOBOM OKPY>KHOCTH TOUKY, COOTBETCTBYIOLLIEMY JAHHOMY YHCIY,
®  MPUMEHSTH (HOPMYJIIBI IPUBEACHUS ISl YIPOILIEHUS IPOCTEHIITNX TPUTOHOMETPUIECKUX BBIPAKECHH;
®  CTPOUTH TPUTOHOMETpHUYECKHE (PYHKLMH U UX CBOMCTBA,

Obyuarowuiicst noaYHUm 803MONCHOCIND .
®  pemaTh NPOCTeHIe YpaBHEHUS U HEPABEHCTBA,
® TIpeoOpa30OBBIBATH CIIOKHBIC TPUTOHOMETPUYECKIE BEIPAKCHHS, TPAPUKH TPUTOHOMETPHUYSCKUX (DYHKITHH,
®  CTPOUTH Ipa)KH CIOKHBIX (HYHKITHI



Tpuronomerpuyeckue ypapuenus (17 1)

[lepBble TpencTaBiieHHs O PELIEHHMH TPUTOHOMETPUUECKUX YpaBHEHUH. ApKKocHHyC. PemieHue
ypaBHeHHUS cos t = a. ApkcuHyc. PemeHne ypaBHeHHs sin t = a. ApKTaHTeHC M apKKOTaHreHc. PemieHue
ypaBHeHHI tg t=a, ctg t = a. Ilpocrelive TpUrOHOMETpUUECKHUE ypaBHEHHs. J[Ba MeTona pelieHus
TPUTOHOMETPUUECKUX YPABHEHUH; BBEICHHE HOBOI IEPEMEHHOMN U pa3jiokKeHUEe Ha MHOKUTEIU. OTHOPOJHBIE
TPUTOHOMETPUUYECKUE BBIPAKEHUS.

Obyuarowuiicsa Hayyumcs

® pefliaTb TPUTOHOMETPHUYCCKNUEC YPABHCHUSA 110 (bopMynaM, C UCITIOJIB30BAHUECM MCTOAA 3aMCHBI HepeMeHHOﬁ,
Pa3JI0KCHNA HAa MHOXKUTEIN, OJHOPOAHBIC YPABHCHUA

Ob6yuarowuiicst nOAYYUm 03MONCHOCHD

® OBJIAJETh HEKOTOPBIMU IIPUEMAMHU PELIEHHSI TPUTOHOMETPUUYECKUX YPABHEHUN.
®  1CIIOJIb30BaTh NPUOOPETEHHbIE 3HAHUS U YMEHHS B IPAKTUYECKOM JIesITeIbHOCTU U IOBCEHEBHOM
KU3HU JUIS IOCTPOEHUS M UCCIIEJOBAHMS IPOCTEHIIINX MATEMAaTUYECKUX MOJEINIEH.

I[Ipeo6pazoBaHue TPUTOHOMETPHYECKHUX BhIpaxkeHni (12 1)

CHuHyc M KOCHMHYC CyMMBI U pasHOCTH aprymeHTta. @opmynsl IBOHHOro aprymenta. Dopmyibl
HOHIDKEHUs cTeneHHu. [IpeoOpa3oBaHMe CyMM TPUTOHOMETPHYECKMX (QYHKIMHA B  HPOMU3BEICHUE.
[Tpeo6pa3oBaHue NPOU3BEIEHUN TPUTOHOMETPUUECKUX (QYHKIUH B CyMMY.

Obyuarowuiicsa Hayyumcs

® MPUMEHSTH Pa3InUHbIC TPUTOHOMETpHUYECKHE POPMYIIBL: (POPMYIIBI IBOWHOTO YIIia, OCHOBHEIE (hOPMYITBI
TPUTOHOMETPUH, QYHKIIMU CyMMBI U Pa3HOCTH, IPE0Opa30BaHUsI CYMM B TIPOHM3BECHHE M HA00OPOT, s
YIPOILEHUS BBIPa)KEHUI

Obyuarowuiics ROIYHUM 803MONCHOCHIb HAYYUNbCSL
° CB060,Z[HO MOJIb30BATHCA U3YUCHHBIMU q)OpMYJ'IaMI/I, MPUMCHSATH UX B 0o0JIE€E CII0KHBIX CUTyaluAax
IpousBoanas (39 4)

OmnpeneneHne 4YHMCIOBOM TOCIENOBATENbHOCTH M CHOCOOBI ee 3anaHus. CBOWCTBA YHMCIOBBIX
[IOCJIEI0BAaTEIbHOCTEM. Ompenenenne  mpenena  nociefgoBaTesnbHOCTH.  CBOMCTBA — CXOISLIUXCS
nocienoBarenbHOCTell. Berancienne npenenos nocnenoBatensHOCTH. CymMmmMa OECKOHEUHON reOMeTpUIeCKOi
nporpeccun. Ilpenen pynkmum Ha Geckoneunoctu. [Ipenen ¢ynkuuum B Touke. IIpupamienue aprymeHTa.
[Tpupamenne ¢yHkumu. 3anayu, NPUBOAAIINME K IOHSATHIO INMPOU3BOAHOW. OrmpeneneHue NPOU3BOIHOM.
®opmynsl qudpdepenunposanus. [Ipasuna nuddepenunposanus. Judpdepenunpoanne pynkuuu y = flkx +
m). YpaBHEHUE KacaTeJbHO! K rpa@uKy GyHKIUHU. AJITOPUTM COCTABIICHUS KacaTeIbHOU K rpaQuKy (QyHKIHH
y = f(x).

[IpumeHeHne NMPOU3BONHON Ul MCCIeqoBaHUS (DYHKUMH HAa MOHOTOHHOCTb M 3KCTpeMyMbl. Iloctpoenue
rpadukoB ¢yHkuuid. [IpumeHeHre NPOM3BOAHON ISl OTHICKAHUS HAWOOJBIIMX M HAaWMEHBIIMX 3HAuYEHUM
BEJIMYHH.

Obyuarowuiics Hayuumcst

e (opMyTHPOBATH OIMPECICHUE MPE/IEIIa, YUCIOBOH MOCIEI0BATEILHOCTH, PYHKIMU, CTOCOOBI BEIYNUCICHUS
mpe/esna mociaeI0BaTeIbHOCTH, TIOHATHE TPOU3BOAHON GYHKITUH, GU3NUCCKUN U TEOMETPUUCCKUI CMBICIT
MPOU3BOIHOM,

HAXOJMTh MTPOM3BOIHYIO CYMMbI, Pa3HOCTH, TIPOU3BEICHHUS U YaCTHOTO,

®  [PUMEHSATH MPOU3BOHYIO ISl OTHICKAHHS HAUOOJBIIMX U HAUMEHBIIHNX 3HAUCHUIN QYHKITUH;
MO3HAKOMHTCS C aJITOPUTMOM COCTABJICHHS YPaBHEHHUS KacaTeIbHOM K rpaduKy (yHKIIMH, TOCTPOCHHUS
rpaduka QYHKIUH, HAYYUTCS UX IPUMEHSTD;



®  WCCIIEZIOBATh MpOCTeHue GyHKINA Ha MOHOTOHHOCTD B SKCTPEMYMBI
Obyuarowuiicss NOLYUUM 803MONCHOCHb
®  TIPUMEHATH MOJXYYCHHbIE 3HAHUSA I HAXOXKISHISI IPOU3BOIHOMN CIIOKHOM (PyHKITNH, TPOBOJANUTH TIOTHOE

HCCIIEIOBAHNE CIIOKHOM (pyHKITNN
Oo6o61maroniee nopropenue (13 u)

Pasznena «'eomerpusy 10 kiaacc (684)

IHoBTOpeHue. (4 1)
Brenenue B crepeomeTpuio (4 9)

OneMeHTHI ¥ BUBI TPEYTOJbHUKOB. BrincanHas, onyrcanHas 1 BHEBIIUCAHHAS OKPYXHOCTH. DJIEMEHTHI U BUIBI
YeTHIPEXyrOJIbHUKOB. Y CIIOBUS BIMCAHUS U OIIMCAHUS OKPY>KHOCTH. AKCHOMBI cTepeomerpun. ClencTBus U3
akcuoM. Perienue 3a7a4y Ha MpUMEHEHUE aKCHOM CTEPEOMETPUH U UX CIIEACTBUH.

Obyuarowuticss Hayuumcs:

1) nepeuncnsaTh OCHOBHBIE (PUTYPHI B IPOCTPAHCTBE (TOUKA, MPSIMast, TNIOCKOCTH);

2) dopmynupoBaTh aKCHOMBI 00 UX B3aMMHOM PacIloJIOKEHUN U WITFOCTPUPOBATH 3TH AKCHOMBI
MpUMEpaMH U3 OKpYKaroleii 00CTaHOBKHY;

3) NpUMEHSATh aKCUOMBI [T OKAa3aTeIbCTBA YTBEPKACHUH.

Obyyarowuiicst NOAYYUM 8O3MOICHOCHD.

1) yrmyOuTh M pacIIMpUTh 3HAHUS O TEOMETPHU;

2) COBEpLIEHCTBOBATh KOHCTPYKTHUBHBIE HABBIKH;

3) CTPOUTH JTOTUYECKYIO IENOYKY PACCYKICHHM, IENIaTh BEIBOABI H YMO3AKITIOUCHHS;
4) MO3HAKOMHTHCS C HICTOPUIECKUMHU CBEACHUSAMH IO TEME.

IHapaanenbHoCTh NPSIMBIX U MJI0cKOcTel (18 u)

[NapamnensHble mpsMble B HpocTpaHcTBe. [lapannensHocTs mpsiMOM W mockocTH. [lapamiensHOCTB
miockocTei. CKpenuBaromuecs MpsiMble. YTON MEXAy MNPSMBIMH B TPOCTPAHCTBE. YTOI MEXIYy MNPSMOH H
iockocThio. Terpasap u napaiienenune]i. CeueHre MHOTOTPaHHUKOB.

Obyyarowuiicss HAYYUMCSL:

1) dopmymupoBath omnpeseleHHEe NapaUIeNbHBIX NPSIMBIX, IDIOCKOCTEH, MPSIMOH W IUIOCKOCTH B
MIPOCTPAHCTBE;

2) 1OKa3bIBaTh CBOWCTBA MApaJUIENbHOCTH;

3) HaxoAUTh OOBSCHEHNE CBOMCTB MapaUIEIbHOCTH B OKPY’KAIOIIEM MHPE;

4) MpUMEHATH MPU3HAKH MaPaJUIETHLHOCTH ISl YCTAHOBJICHUS (haKTa MapajuieIbHOCTH 00 BEKTOB;

5) CTpOUTH C€YeHNE MHOTOI'PAaHHUKOB, B TOM YHCJI€, NCIIONB3Ys CBOMCTBA MapallIeIbHOCTH;

6) OOBscHATh Kakasg MX (UIyp SBISETCS TETPa’apoM, a Kakas NapajuieeNnuIeioM, HAaXOAWTh H
MIPOroBapuBaTh

3JIEMEHTHI MHOTOTPAHHUKOB, B TOM YHUCJIE YTJIBI B IPOCTPAHCTRE.

7) bopMynupoBaTh OMpPEEIIEHHE CKPEIIMBAIOIINXCS IPSIMBIX, CTPOUTH CKPEIIMBAIOIIUECS TMPSIMBIE,
(hopMyITMPOBAaTH U JTIOKA3bIBATH CBOMCTBA U MPU3HAKH CKPEIIUBAIONTUXCS TPSIMBIX.

Obyuarowuiics NOAYHUmM 803MONCHOCD.

1) WuTIOCTPUPOBATH CBOMCTBA U MPU3HAKK HA MOJICTIAX;

2) OCyIIECTBIATH KOHTPOJb M CAMOKOHTPOJIb, HAXOUTH CBOH OITHOKH;

3) HCIONB30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH JIJIs TOCTPOCHHUS CEYCHU MHOTOTPaHHUKOB;
4) CTPOUTH JIOTUYECKYIO IIETIOYKY PACCYKIIECHUH, eNIaTh BRIBOJIBI H YMO3aKIIFOUCHHSL.



IlepneHAUKYASIPHOCTH NPAMBIX U TJI0cKOCTeM. (18 u)

[lepnenauKynspHbIE NpsMBIE B TNPOCTpaHCTBE. lIpu3HaK NEpHEeHIUKYIIPHOCTH NPSAMOM M IIIOCKOCTH.

Teopema o

Tpex NepIeHANKYIIsIpax. PacCcTosHNS B IPOCTPAHCTBE. YTOI MEKIY NMPSMOM U INIOCKOCTBIO. JIBYTrpaHHBIN yTroJl.
[Ipu3Hak neprneHIuKyIIPHOCTH TUIocKocTel. [IpsiMOyTroapHBIN apaienenunen.

Obyuarowuiicst Haywumcsi:

1) bopmynrpoBaTh OIpeaeieHHE MEPICHIUKYIAPHBIX MPSIMBIX, IUIOCKOCTEH, MPSIMOM U TIOCKOCTH;

2) hbopMyMpoBaTh U TOKA3bIBATh CBOMCTBA MEPICHINKYIIPHOCTH F€OMETPUICCKIX O0OBEKTOB;

3) dhopMynupoBaTh U JOKA3bIBATH IPU3HAKY MTEPIIEHANKYIIIPHOCTH T€OMETPUIECKIX O0BEKTOB;

4) 0OBSACHSTH MOHSTUS HAKIIOHHOH, MPOSKIINU HAKIIOHHOW M TMEePIICHANKYJISPA, HCIIOJIb3Ys B TOM YHCIIE,

HarJsiiHbIC HOCO6I/I$I;

5) popMynupoBaTh M MPUMEHSTH TEOPEMY O TpeX NEPIECHAUKYIAPAXx;
6) dopmynupoBaTh onpeneseHre ABYITPAHHOTO YIjla, CTPOUTH IBYTPAaHHbIN yroJl, IPUMEHITh IOHATHE

ABYT'PAHHOT'O yIJia IpH PCIICHUHN 3ada4,

7) CTPOUTH PACCTOSHUS MEXKIY OOBbEKTaMH B IPOCTPAHCTBE U BHIYUCIISATH HX.
Obyuarowuticst NOIYUUM 803MONCHOCID!
1) ucnons3oBare KT aiis HarnsmHOCTH M3ydaeMoOro MaTeprana;

2) NpUMEHATH MOJIyYCHHbIE 3HAaHUA AJIS peIeHHs 3a7a4 NPO(QUIBHOIO 3K3aMEHa;
3) CTpOUTH JOTHUYECKYIO LIETIOUKY pacCy>KASHHUMN, 1eJaTh BEIBOBI 1 YMO3aKIIOUEHUS, IPUBOIUTH

HPUMEPBI U KOHTPIIPUMEPBIL;

4) perats 3a1a41 CMEXHBIX AUCLMIUIMH, C UCTIONB30BaHUEM (DAKTOB CTEPEOMETPHH.

MHuororpannnku (11 4)

ITonsitue mHororpannuka. ITpusma. Ilnomane nosepxuoctu npusmsl. [Tupamuna. IlpasunsHas u

yCeuCHHad

nupamMuaa. HJ'IOI]_Ia,Z[B MMOBCPXHOCTU IMUPaAMUBI. HpaBI/IHBHHe MHOT'OTpaHHUKHU.

3aJ1a4ax;

Obyyarowuiicss HAYYUMCsL:

1) dopmynupoBath ornpeesaeHre NPU3Mbl U MTUPAMHIbl, HA3bIBATH JIEMEHTHl MHOTOTPAHHHUKOB;

2) CTPOUTH YIJIBI, TNIOCKOCTH, PACCTOSIHUS B MHOTOTpaHHHKAX;

3) ucnonb30BaTh CBOICTBA U ()aKThl MHOTOTPAHHUKOB TP PELLICHUH 33/1aY;

4) ncnonb3oBaTh HopMyIIsl 00bEMOB, OOKOBOM IOBEPXHOCTH, IMOJIHOW MOBEPXHOCTH MHOTOT'PAHHUKOB B

5) OOBSCHATH CHMMETPHUIO MHOTOTPAHHHKA,
6) ¢dopmynupoBaTh OINpeAeTCHUE NPABHIBHOIO MHOTOTPaHHHMKA, JIOKa3blBaTh, YTO HE CYILECTBYET

MPaBUIBHOTO MHOTOTPaHHUKA MpH N > 6

Obyuarowuiicsi NOYYUM 803MONCHOCMb.

1) ucrionp3oBath KT A1 HATJISITHOCTH H3y4aeMOT0 MaTepHaa;
2) NpUMEHATH NOTYYSHHBIE 3HAHUSA JJIs PEIICHMs 3a/1a4 TPO(QUIBLHOTO IK3aMEeHa;
3) CTPOUTH JOTHYECKYIO IIETIOYKY PaCCyKIACHHMIA, IeJIaTh BEIBOJIBI 1 YMO3AKIFOUCHUS, IIPUBOIUTH

HPUMEPBI U KOHTPIIPUMEPBIL;

4) peuaTh 3aga4 CMEXHBIX TUCHUITIINH, C UCIIOJIb30BAHUEM CBOMCTB MHOI'OI'paHHUKOB.

BexTops! B npocTpaHcTBe. (8 1)

[TonsiTue BekTOpa B mpocTpaHcTBE. Moaynab BekTtopa. PaBeHCTBO BekTOpoB. CrokeHue,
BbBIYUTAHUC BCKTOPOB U YMHOKCHHEC BCKTOpPA HA YHUCJIO. Yron MCIKAY BCKTOPaMH. KOJIJII/IHCapHBIe
BEKTOpbI. Pa3znojkeHne BeKTopa Mo ABYM HEKOJUIMHEapHBbIM BekTopaM. KoMIiaHapHble BEKTOPHI.
Pa3znosxenue o TpeM HEKOMIUTAHAPHBIM BEKTOPaM.



Obyuarowuiics Hay4umcsi:
1) OnepupoBath Ha 0a30BOM YPOBHE MOHSITHEM JEKapTOBBI KOOPAWHATHI B IPOCTPAHCTBE;
2) HaXOAWTh KOOPAMHATHI BEPIIUH Ky0a U MPSMOYTOJIBHOTO IMapalljieieuIe ia
Obyuarowuiicss NOTYYUM 8O3MONCHOCb.

1) OnepupoBaTh MOHATUSMH JI€KAPTOBEI KOOPIAUHATEHI B IPOCTPAHCTBE, BEKTOP, MOAYIIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YTOJI MEKIY BEKTOPaMU, CKaJISipHOE MTPOU3BEACHUE BEKTOPOB,
KOJUTHHEapHBIE BEKTOPHI,

2) HaXOOUTb PACCTOSAHUEC MCKAY ABYMA TOYKaMH, CYMMY BEKTOPOB U MPOU3BCACHNEC BECKTOPA HA YUCIIO,
YToJ MEXKAY BEKTOPpaMHU, CKaJIAPpHOC MPOU3BCACHUEC, PACKIIAIbIBATE BEKTOP IO ABYM HCKOJUIMHCAPHBIM BEKTOpaAM;

3) 3amaBath IIOCKOCTh YPABHEHUEM B ACKAPTOBOM CUCTEME KOOPAUHAT;

4) pemate NpoCcTeHIINE 3a1a4H BBEICHUEM BEKTOPHOTO Oa3uca

HTorosoe nosropenue. (5 1)

TemaTu4yeckoe nIaHMpPOBaHNe YPOKOB MaTeMaTuku B 10 kiacce

Copepxanne Oo0mee | KoamuecTBO yacoB IIpoexTsI
KOJI-BO | HA KOHTPOJIbHbIE,
4acoB NpaKTHYECKHUE,
J1abopaTopHbie
padoThl
Auare0pa M Hayajaa MaTeMaTHYeCKOro aHAJIU3a
[ToBTOpEeHuE 4
I'maa 1. YucnoBble QyHKIMH 10
I'naBa 2. Tpuronomerpuueckue QpyHKIHH 41
I'maBa 3. TpuroHomerpuyueckue ypaBHEHUS 17
I'naBa 4. IlpeobpazoBanue 12
TPUTOHOMETPUYECKUX BBIPasKEHUH
I'maBa 5. IlpousBogHas 39 3
Tloemopenue 3a xypc 10 kracca 13 1
Hmozo 136 9
I'eomeTpusi
[ToBTOpEeHuE 4
BBenenue B crepeoMeTpuio 4
[TapannensHOCTb MPSAMBIX U IUIOCKOCTEH 18
IlepneHAUKYISIPHOCTD IPSIMBIX U INIOCKOCTEM. 18
MHororpaHHuKH 11 1 1
BekTops!l B pocTpaHCcTBE 8
Tlosmopenue 3a kypc 10 knacca 5 1
68
Hmozo 204 14
MHM — u3ydeHue HOBOro Marepuania CII — camonpoBepka
31M — 3akpernieHHe U3y4eHHOT0 MaTepuaa BII — B3aumonpoBepka
C3VYH - coBepitieHCTBOBaHNE 3HAHUM, YMEHUH, CP — camocTosTenpHas paboTa
HAaBBIKOB PK — pabota o xaproukam
YOC3 — ypok 0000IIeHAS ¥ CUCTEMAaTH3aINN @O — PppoHTATBHBIN OIIPOC
3HAHHUU YO — ycTHBI# ompoc
K3Y — xoHTpONH 3HAHWUN U YMEHUIA TP — mpoBepouHas pabora

T — tect 3 —3ayer
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