AHHOTanus K pado4eil nporpaMMe o MaTeMaTHKE
Kaace 10

YpoBeHb u3yuenusi yuedOHOro Mmatepuasia 0a30BbIi

Pabouas mnporpamma mno Martematuke i 10 Kimacca cocTaBieHa B COOTBETCTBUU  C
denepanbHBIMIOCY IaPCTBEHHBIM 00pa30BaTEeIbHBIM CTaHAAPTOM CPEIHEro OOIIero o0pa3oBaHMS
BTOPOTO IOKOJIEHUS, HAa OCHOBE NPHUMEPHOH OCHOBHOW 00I11€00pa3oBaTeIbHON MPOTrpaMMbl
cpemHero oomero obpazoBaHus 1Mo Maremaruke, [Iporpammer mo anrebpe H.I'. Munmiox (M.:
[Tpoceemenue, 2018) x yueonuky 0. H. MakapsrueBa, H. I'. Munarok, K. M. HemkoBa u ap. (M.:
ITpoceemenue, 2018).

IIpenonaBanue Beaércsa nmo yuedOHuky A.I. MopakoBuu. AnreOpa ¥ Havajga MaTeMaTHYECKOTO
aHaimmsza. 10 kmacc  Yacte 1. YueOuuk M.: Muemosuna, 2020 r., A.I'.Mopakosuu Anrebpa u
Hayajla MaTematuuyeckoro a"anmsa.l0 kmacc Yacte 2. 3amaunuk YueOnuk M.: Muemosuna, 2020.

J.C Artanacsan, B. @®. byrysoB, C.b. Kagomues u gap.- I'eomerpus, 10-11: yueb. s
o0mreoOpa3zoBarenbHbIX yupexaenuid/ 16-e uza.- M.: [Ipocsemenne, 2008.
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OcHoBHBIE pa3eibl

KoJu-Bo
Kou1-Bo
Ne Pa3zgen KOHTPOJIbHBIX
4acos
pa6oT
1. IToBTOpEHME Kypca MAaTEMATUKX OCHOBHOM IIKOJIBI 5 -
2. Yucnossle GyHKIUN 9 -
3. Tpuronomerpuueckue GyHKIUU 23 3
4. BBenenue B ctepeoMeTpuio 3 -
3. [TapannenbHOCTh MPAMBIX U INIOCKOCTEMN 16 2
6. TpuronomeTprudeckue ypaBHEHHs 12 1
7. IlepneHqUKYISIPHOCTD MPSAMBIX U INIOCKOCTEN 21 1
8. | IlpeobpazoBaHue TPUTOHOMETPUUECKHUX BbIPAXKEHHM 13 1
9. | MHOrorpaHHMKH 18 1
10. | KommuiekcHble uncia 8 1
11. | IIpousBonHas 27 3




12. | BeKkTopbl B IpOCTPAaHCTBE 6 1

13 | KomOuHaTtopuka 1 BEpOATHOCTD 3 -

14. | [ToBTOpeHue 6 1
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IVIAHUPYEMBIE PE3YJIbTATbI OBYYEHUS.
AJITEBPA

JIMYHOCTHBIE

YV 6vinycknuxa 6yoym cpopmuposanvl:

v/ yMeHHe SICHO, TOYHO, IPAMOTHO H3JlaraTh CBOM MBICIH B YCTHOW W THUCHMEHHOW pedw,
MOHUMATh CMBIC] TOCTaBJICHHOW 3a/auyM, BHICTPaMBAaTh AapPryMEHTAIUIO, TNPHUBOJUTH
OpUMEPBI H KOHTPIIPUMEPBI;

v KPDUTUYHOCTH  MBIIUICHUs, yMEHHE  pACIO3HABATh  JIOTHYECKH  HEKOPPEKTHBIC
BBICKA3bIBaHUS, OTJIINYATh THIIOTE3Y OT (aKTa;

v/ TpeJCTaBIeHHE O MaTeMaTHYECKON Hayke Kak cepe ueoBeuecKol JeATENLHOCTH, 00
JTarnax ee pa3BUTHs, O €€ 3HAUMMOCTH JIJIsl pa3BUTHsI LIMBUIIM3ALINH.

YV evinycxnuxa mocym ovims cghopmuposansi:

v/ KpEaTHBHOCTh MBINUICHHS, MHHUI[MATHBA, HAXOJYHUBOCTh, AKTHBHOCTH IIPHU DEIICHUN
MaTEeMaTUYECKUX 3a/1ad;

v\ yMeHHE KOHTPOJIHMPOBATh MpPOLECC M  pe3yJbTaT y4eOHOM  MaTeMaTH4ecKOu
NEeATEIbHOCTH;

v COCOOHOCTh K 3MOIMOHAIBLHOMY BOCHPHATHIO MaTeMaTHYECKMX OOBEKTOB, 3ajad,
pELIeHU, pacCyKICHUMN.

HPEIMETHbBIE

Bbll’lyCKHuKu Hayyamcs.:

- onepupoeéamv OCHOBHBIMH (DOpMyJIaMH TPUTOHOMETPUU M BBINOJIHATH TOXJIECTBEHHBIE
npeoOpa3oBaHUsl TPUTOHOMETPUUECKUX BBIPAXKECHUH;

- UCNONb306aMb YUCIIOBYIO OKPYKHOCTH JJIsl BBIYMCIEHHUS CHHYCAa, KOCHHYCa, TaHT€HCa
qlucia;

- pewamy NPOCTENIINE TPUTOHOMETPUUECKHUE YPABHEHNUS U HEPABEHCTBA;

- NpumeHAmMdb Pa3INYHbIE CIOCOOBI U METO/IbI peIlIEHHsI TPUTOHOMETPUUYECKUX YpaBHEHUH;

- cmpoums Tpa(UKU U ONMUCHIBATH CBOMCTBA TPUTOHOMETPUUECKUX (PYHKITHIA;



- pewiamv TPUTOHOMETPUYECKHE YpaBHEHHS M HEPaBEHCTBA, HCIIOJIb3YySl CBOMCTBA M
rpaduKu TPUTOHOMETPHUECKUX (DYHKITHIA;

- npumenams HOPMYJIIBI ¥ IPABHUIIA JUISI BHIYMCICHUS POU3BOAHBIX (DYHKIINH;

- cocmasnsams ypaBHEHHE KacaTebHOU K TpapuKy (DyHKIHH;

- uccredoéamv (PyHKIMIO Ha MOHOTOHHOCTb, HauOOJbIllee M HAMMEHBIIEE 3HAUYCHHUE C
MTOMOUIBIO IPOU3BOTHOM;

- cmpoums TpadUKA MHOTOWICHOB U MPOCTEHITNX PallMOHATBHBIX (DYHKIINH;

- pewams 3a]1a41 HA HAXOXKJICHHUSI HANOOJBIIETO U HANMEHBINIETO 3HAUYCHUH (DyHKIHH;

BblnyCKHI/lKM noydyant 603mMOAHCHOCNb

HAy4umuscCs.:

- GbINOJIHAMb MHOTOILIATOBBIE TIPE0OPa30BaHMsI TPUTOHOMETPUUYECKUX BhIPAKEHUI;
- pewiamsb TPUTOHOMETPUYECKHE yPaBHEHHUSI, IPUMEHSS OCOObIE IPHEMBI U TI0JICTAaHOBKH;
- pewiamb TPUTOHOMETPUUECKHUE CUCTEMBI YPABHEHUM.

METAINIPEIMETHBIE

PeryasituBHbIe

Bbll’lyCKHuKu Hayyamcs.:

O HMETh IEPBOHAYAJBHBIE IPEACTABICHUS 00 HAESIX M O METO/JAaX MaTeMaTUKHM Kak
YHUBEPCAIBHOM S3bIKE HAyKHM M TEXHHUKH, CPEJICTBE MOJEIUPOBAHUS SIBICHUU H
IIPOLIECCOB;

O BHJETh MaTeMaTHYeCKyl0 3aJauyy B KOHTEKCTE MpPOOJIEMHON CHUTyallud B JPYTUX
JUCUUIUIMHAX, B OKPYXKalOLEH KU3HH;

O HaxOoJWTh B PA3IWYHBIX HCTOYHUKAX HH(DOpPMAINIO, HEOOXOIUMYIO JUIS PEIICHUS
MaTeMaTHYeCKUX TpoOJieM, MPEACTaBlIATh €€ B TMOHATHOW (opme, NpPUHUMATH
pelIieHre B YCIOBHUSX HEIMOJNHOW © W30BITOYHON, TOYHOH U BEPOSTHOCTHOU
uHpopMauu;

O TIOHUMAaTh M UCIOJb30BaTh MaTeMaTHYECKHWE CpelCTBAa HarisaHOCTH (rpaduky,
quarpamMmbl, TaOJUIBl, CXE€Mbl MW Jp.) JUId WUIIOCTPallUd, WHTEPIPETALNH,
apryMeHTaluH.

BblnyCKHuKu noiydant 603MOACHOCNb HAYUYUMbCAL!

O BBLABUTaTh TUIIOTE3bl MPH PEIICHUU yYeOHBIX 3a]a4, OHUMAaTh HEOOXOIMMOCTh HX
IIPOBEPKH;

O TPUMEHSTh UHAYKTHUBHBIE U J€TYKTHUBHBIE CIIOCOOBI PacCy>KICHUH, BUJIETh pa3IMYHbIE
CTpaTeruu pelieHus 3aaay;



O TOHMMATh CYIIHOCTH QJITOPUTMHYECKHX IMPEANUCAaHUN U yMEHHE [IeHCTBOBATH B
COOTBETCTBHH C MPEJIOKEHHBIM aJITOPUTMOM;

O CaMOCTOSITEIILHO CTaBUTH IIEJIH, BEIOMPATh M CO3/IaBATh AJITOPUTMBI JUISI PEIICHUS
y4eOHBIX MAaTEeMAaTHUYECKUX MPOOIIeM;

O IUIAaHHPOBATh M OCYIIECTBISATH JICATEIBHOCTh, HAMPABICHHYIO Ha pEIICHHE 3aad
UCCIIEIOBATETILCKOTO XapaKTepa.

Ilo3HaBaTebHBIEC
Buinycknuxu nayuamcs:

v’ BBIICISITH CYIIECTBEHHOE W HECYIIECTBEHHOE B TEKCTE 3aJa4d, COCTABIATH KPATKYIO
3alKCh YCIOBHSA 33/1a4H;
v’ MOJEIHPOBaTh YCIOBHS TEKCTOBBIX 3314 OCBOCHHBIMH CIIOCO0AMH;
v/ yCTaHaBIMBAaTh 3aKOHOMEPHOCTH W WCIONB30BaTh HMX TPU BBIMOJHEHUH 3aJaHHi
(MpoaoIKaTh P, 3aMOJIHATH MYCThIE KIETKU B TaOJIHIE, COCTABIATD
pPaBEHCTBA M PelIaTh 3a/auy 110 aHAJIOTHN);
v/ OCYNIECTBIISITh CHUHTE3 YHCIOBOTO BBIPAXKEHUs (BOCCTAHOBIEHHE Je()OPMUPOBAHHBIX
PaBEHCTB), YCIOBHS TEKCTOBOM 3a/1auu (BOCCTAHOBIIEHUE YCIIOBHS
10 PUCYHKY, CXeMe, KPaTKOH 3amucn);
v KOHCTPYHPOBATh T€OMETPHYECKHE (PUTYPhI M3 3aJAHHBIX YaCTei, JOCTPAMBATh YacTh JIO
3aJJaHHOI TeOMETPUIECKOi (PUTYpHI, MBICIIEHHO JIETUTh T€OMETPUUYECKYIO (DUTYpPY HA YaCTH;
v moHMMAaTh HH()OPMAIIUIO, IPEICTABIEHHYIO B BUJIC TEKCTA, CXEMBI, TaOJIUIIBI, JTOMOIHSITH
TaOJUIIBI HEJOCTAIOIIMMH JAaHHBIMH, HAXOAWUTh HYKHYIO
UHPOPMALIUIO B yUEOHHKE.

Bbll’lyCK'HuKM noydant 603MOACHOCNTIb HAYYUMbCAL.

v/ pemiaTh 33124 Pa3sHBIMH CII0CO0AMHU;

v/ yCTaHaBJIMBATH NPHUYMHHO-CIIEIACTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE PACCyKICHUE,
IMPOBOAWTH aHAJIOTUH U OCBAMBATH HOBBLIC HpI/IéMBI BBILIHCHCHHf/’I,

CIIOCOOBI pEIICHUS 3a/1a4;

v’ BpiOuparh Haubonee >(PPEKTUBHBIE CIIOCOOBI BBIUYUCIEHHUS 3HAUEHUS KOHKPETHOIO
BBIPa)KCHUS;

v/ conocTaBisaTh HMH(POPMALMIO, TNPEACTABICHHYIO B pasHBIX BHAaX, 0000mIaTh €&,
MCIONIL30BaTh MIPU BHITIOTHEHHUH 33/IaHUH, TIEPEBOAUTH WH(OPMAILIUIO U3

OJTHOTO BHWJa B JIPYrod, HaXOAWTh HYXHYI HH()OpPMAIMIO B CIPABOYHHKAX,
SHIMKIONeANsX, HTepHeTe.

KomMMyHuKaTHBHBIE

Bbll’lyCKHuKM Haywamcs:

v COTPYI[HI/I‘-IaTI) C TOBapI/IHIaMI/I HpI/I BBITIOJTHCHUHN 3aI[aHI/II\/’I B nape: yCTaHaBJ'II/IBaTI)
O4YepENHOCTD ICUCTBUIA;
v’ OCYILECTBIIATH B3aMMOIIPOBEPKY;



v obCyKmaTh COBMECTHOE pelieHue (Ipeiarath BapHAHTHI, CPABHUBATH CIOCOOBI
BBIUHCIICHUSI WM PELICHMS 33/1a4K);

v’ 00beIUHATD TTOTYYCHHbIE PE3YIIBTATHI;

v’ 3aJ1aBaTh BOMPOCHI C IEJIBIO MOTyYEHHs HYXKHON HH)OPMAIIUH.

Bbll’lyCKHuKu nojiy4ant 603MOACHOCNb HAYUYUMbCA.!

v yuuTHIBaTHh MHEHHE TapTHEPA, apryMEHTUPOBAHO KPUTHKOBATH JONYLIEHHBIE OIIMOKH,
00OCHOBBIBaTh CBOE PEILICHUE;

v/ BBINOJHATE CBOK YacTh OOS3aHHOCTEM B XOJ€ IPYMIOBOM pabOTHI, YYHTHIBAS OOIIUiA
IJIaH JECUCTBUN U KOHEYHYIO LIEJIb;

v’ 3a1aBaTh BONPOCHI C IEJNBI0 IUIAHUPOBAHMA XOJa PEUICHHs 3a1aud, (HOPMYIMPOBAHUS
[03HABATEJIbHBIX LIEJIEH B XO/I€ MPOEKTHOM JIESATEIBHOCTH.

I'EOMETPUA
JIMYHOCTHBIE

YV evinycknuxa 6yoym cgpopmupoganvl:

v\ yMeHHE SICHO, TOYHO, FPAaMOTHO M3JlaraTh CBOM MBICIM B YCTHOW W THMCHMEHHOM pedw,
MOHUMATh CMBIC] IOCTABJICHHOW 3a/laud, BBICTPAMBAaTh AaPTyMEHTAIIMIO, TMPHBOIUTH
MPUMEPBI U KOHTPIIPUMEDHI;

v\ KPUTMYHOCTH  MBINUICHUS, YMEHHE  paclo3HaBaTh  JIOTMYECKH  HEKOPPEKTHBIE
BBICKa3bIBaHUS, OTJINYATh TUIIOTE3Y OT (haKTa;

v’ IpeicTaBIeHHE O MaTEMaTHYECKON Hayke Kak cepe ueqoBeuecKOd IEATENBLHOCTH, 00
dTanax ee pa3BUTHS, O €€ 3HAUMMOCTH JIJISl Pa3BUTHSI [IMBUIIM3AIINY;

V svinyckuuxa mocym ovims cpopmuposaHul:

v KpEaTMBHOCTh MBILIUIEHUS, WHHIMATHBA, HAXOJUYUBOCTh, AKTUBHOCTH IIPH PELICHHU
MaTeMaTHYECKUX 3a]1ad;

v\ yMeHHE KOHTpPOJMPOBATh HPOLECC U  pPe3yiabTar y4eOHOHM  MareMaTH4eCcKOn
JeSITeTbHOCTH;

v\ CIOCOOHOCTL K OMOIMOHAILHOMY BOCIIPUSATHIO MAaTeMaTHYECKUX OOBEKTOB, 3a1ad,
peLIeHU, pacCy KICHHIA.

INPEAMETHBIE

Buinyckuuxu nayuamca:

- onepupogams MOHATUAMH TOYKA, NPSAMAas, INIOCKOCTh B IPOCTPAHCTBE;

- uzobpasxcams YEPTEKU IMPOCTPAHCTBEHHBIX TIEOMETpUYECKUX ¢uryp Ha
IUIOCKOCTH;

- onepuposéams TOHATHAMU NApPAUIEIbHOCTh U MNEPHEHIUKYISIPHOCTh NPSMBIX,
IPSIMBIX U IJIOCKOCTEH, MIIOCKOCTEN B IPOCTPAHCTBE;

- onpedenams B3aMMHOE PACHOJOKEHHE MPSIMbBIX, MNPSAMBIX U IUIOCKOCTEH,
IUIOCKOCTEN B IPOCTPAHCTBE;

- HAaxoOums YTIbl MEX]Y NPSMBIMH, NPIMONU U IJIOCKOCTBIO, ABYMsI INIOCKOCTSAMU
B IIPOCTPAHCTBE;



npuMeHAmb W3YYEHHbIE CBOWCTBA, MPHU3HAKM TI'eOMETpUYECKUX (uryp B

MIPOCTPAHCTBE B PEIIICHUU 33]1aY;

pacno3nasams OCHOBHBIE BU/IbI MHOTOI'PaHHUKOB;

cmpoums CEYeHUss MHOTOIPaHHHUKOB;

8bIYUCAMY TUIOLIAIU TOBEPXHOCTEH MHOTOIPAaHHUKOB C IIOMOIBIO (hopMyT;
onepuposams MOHATUSIMH, CBSI3aHHBIMU C BEKTOPAaMHU B IIPOCTPAHCTBE.

BblnyCKHZ/lKI/l noydyanit 603MO3ACHOCNIb HAYYUMbCAL!

peuwiams 3aJa4d Ha HAXO0XKACHHUEC TCOMCTPHYCCKUX BCIWYHUH I1I0 06pa3uaM nin

aJIropuTMam;

npumeHamy AN pElIeHUs 3a7ad TreoMeTpuueckue (akThl, €Clu YCIOBUS

MIPUMEHEHUS 33/I1aHbI B ABHOU popme;

Oenamsb (BBIHOCHBIC) INTIOCKHE YEPTEKU U3 PUCYHKOB 00OBEMHBIX (DHUTYD;
uzgnekams,  WHTEPIPETHPOBATH W  TPEOOpPa3OBBIBATE  MHPOPMALHUIO O

TCOMCTPHUUCCKUX (1)I/Il"yan, MMPCACTABJICHHBIX HAa YCPTCIKAX,

gnadems METOIAMU U CIIOCO0AMU PELIEHUS] CTEPEOMETPUUECKHX 3a/1au.

METAIIPEJMETHBIE

PeryasituBHbIe

Bbll’lyCKHuKu Hayyamcs.:

o

MMETh TMEpPBOHAYAIBHBIC TPEJCTABICHUS 00 HACIX M O METOJaX MaTeMaTHUKU Kak
YHHUBEPCAJIbHOM $I3bIKE HAyKH M TEXHUKH, CPEJCTBE MOJEIHPOBAHUS SBICHUN U
IPOILIECCOB;

COOTHOCUTh aOCTpakTHbIE T'€OMETPHYECKHE TOHATHS U (aKThl C pealbHBIMU
KU3HEHHBIMU O0BEKTaMU U CUTYaIUSIMU;

UCTIONB30BaTh CBOWCTBA MPOCTPAHCTBEHHBIX T€OMETPUYECKHX (UTYP IS PEIICHHS
3a/1a4 MPaKTUYECKOTO COACPKAHUS U3 IPYTUX 00JIacTel 3HAHUH.

HaxOJWUTh B PAa3UYHBIX HCTOYHUKAX HWHGOOPMAIMIO, HEOOXOMUMYIO ISl pPEUICHUs
MaTeMaTUYeCKUX MpoOJieM, TMPEACTaBIATh €€ B TMOHATHOM ¢GopMe, NPUHUMATH
pelieHue B YCIOBHSX HEMOJHOW ¥ HM30BITOYHOM, TOYHOM M BEPOSATHOCTHOM
nH(popMaLnu;

MOHMMATh M UCIHOJb30BaTh MaTeMaTHYECKHE CpPEICTBAa HArSIIHOCTH (Tpadukw,
qUarpamMmbl, TaONWIBI, CXEeMbl W Jp.) JUId WUIIOCTPallid, WHTEPIPEeTalNH,
apryMeHTaluu;

BblnyCKHuKM noaydant 603MOHCHOCNTIb HAYUYUMbCAL!

o

yMEHHE BBIIBUTaTh THUIOTE3bl MPH PEIICHUH YYEeOHbIX 3ajady, I[OHHMAaTh
HE00XO0IUMOCTh X POBEPKHU;

yMEHHE MPUMEHSATh MHIYKTHBHBIC W JCIYKTHBHBIC CHOCOOBI pacCyICHHU, BHICTh
pa3iiuyuHbIC CTPATETHUH PELICHUS 33/1a4;

NOHMMaHUE CYNIHOCTH AJTOPUTMHYECKUX TPEINUCAHNNA W YMEHHE JeiCTBOBATH B
COOTBETCTBHUH C MPETI0KEHHBIM alITOPUTMOM;

YMEHHE CaMOCTOSTENIbHO CTAaBUTh LICNIM, BBHIOMpATh W CO3IaBaTh AITOPUTMBI IS
pelieHns yueOHbIX MaTeMaTHUECKHUX MPOOIIeM;

yMEHHE IUIAHUPOBATh M OCYLIECTBISITH JESATEIBHOCTh, HANPABICHHYIO HA pPELICHHUE

3aa4 UCCIICAOBATCILCKOTO XapaKTepa,



ITo3HaBaTeabHBIE

Buvinycknuxu nayuames:

v/ BBIIEJATH CYNIECTBEHHOE M HECYIIECTBEHHOE B TEKCTE 3ajlaud, COCTABJIATH KPATKYIO
3aIlUCh YCIIOBHS 3a]1a4U;

v/ yCTaHaBJIMBAThH 3aKOHOMEPHOCTH M MCIOJIB30BATh MX NPH BHIOJHEHUH 3a1aHUM, PEIIaTh
3aJ1a4y 110 aHAJIOTUH;

v/ OCYUIECTBIISITH CHHTE3 YCJIOBHUS 3a1a4d (BOCCTAHOBIICHHE YCIIOBHS 10 PHCYHKY, CXEME,
KpaTKOM 3amuch);

v KOHCTPYHpOBATh F€OMETPUUECKUE (UTYPHI U3 3aJaHHBIX YaCTEH, JOCTPAUBATh YaCTh 0
3aJJaHHOW FeOMETPUUYECKOI (PUTYpPbI, MBICIIEHHO JI€JIUTh F€OMETPUUECKYIO (PUTypy Ha 4acTu;

v/ CpaBHHBATH M KJIACCU(PUIIUPOBATH T€OMETPUUYECKHE (HUIYPhI 10 3aJaHHBIM KPHUTEPUSIM;

v MOHMMAaTh WHPOPMAIIHIO, IPEICTABICHHYIO B BUJIE TEKCTA, CXEMBI, TAOJIHUIIbI, JOMOJHATE
TaOJIUIBI HEJOCTAIOIUMU TAHHBIMH, HAXOAUTh HY>KHYIO HH(OpMAIHIO B yUeOHHUKE.

BoinyckHuKku nonyuam 03mMoNCHOCHb HAYYUMbCA!

v’ MOIeIHpOBaTh YCIOBHS 3a/1a4 Ha YEPTEKE;

v/ peluarh 3a/1a4u pasHbIMH CIIOCO0AMH;

v/ yCTaHaBIWBATh NPHYMHHO-CIEJACTBEHHBIC CBSI3U, CTPOUTH JIOTHYECKOE PACCyKICHUE,
MPOBOANTH aHAJIOTHU M OCBaWBaTh HOBBIE CITOCOOBI M METOJIBI PEIICHHS 337134,

v’ TPOSIBISITH O3HABATCIBHYIO HHUIIMATUBY MIPU PEIICHAM HECTAHIAPTHBIX 3a/1a4;

v’ BBIOMpaTh Hanbosee (PPEKTUBHBIE CIIOCOOBI PEIICHNUS;

v/ COIMOCTaBISTh HMH(POPMAIHUIO, MPEJCTABICHHYIO B pa3HBIX BHAaX, 0000mIaTh ¢é,
UCIOJIb30BaTh NPU BBIMOJIHEHUH 33/1aHUM, IepeBOAUTh HH(POPMALIHUIO U3 OJJHOTO BUAA B JIPYTOH,
HAXOJUTh HY>KHYIO HH(OPMAIHIO B JETCKOM 3HIMKIONEe1nU, IHTepHeTe.

KommyHukaTnBHbIC

Buinycknuxu nayuamcs:

v COTpYJHMYATh C TOBAPUINAMH TPU BHIOJHEHUM 3aJaHWil B Tape: yCTAHABJIHUBATH
OYEpETHOCTD JICUCTBHIA;

v’ OCYUIECTBIISTH B3aUMOIIPOBEPKY;

v’ 006CyKIaTh COBMECTHOE pelieHue (IpepiaraTh BapHAHTHI, CPABHUBATH CIOCOOBI
BBIUHCIICHUSI WM PELICHMS 3a/1a4K);

v’ 00beUHATH MOTYUESHHbIE PE3YIbTAThI (IPH PEIIEHMH KOMOWHATOPHBIX 33/1a4);

v’ 3aJ1aBaTh BOMPOCHI C IEJIBIO MOTYYEH s HYXKHON HH()OPMAIUH.
Buinycknuxu nonyuam 603mMO0ACHOCHb HAYYUMbBCA!

v/ yUYUTHIBATH MHEHHE TapTHEPA, apryMEHTUPOBAHO KPUTHKOBATH JIOMYIIECHHBIE OIIUOKH,
00OCHOBBIBaTbh CBOE PEILICHUE;

v/ BBINOJIHATH CBOKO 4YacTh OOS3aHHOCTEW B XOJ€ TPYNIOBOW pabOThl, YUUTHIBas OOLIMIA
MJIaH JEWCTBUN U KOHEYHYIO 11€J1b;

v/ 3a/aBarh BOIPOCHI C IENbI0 IUIAHUPOBAHHS XOJa PEIIeHHs 3aj1aud, (OpPMYIHPOBAHUS
MIO3HABATEJIbHBIX 1€ B X0OZ€ IPOEKTHOM 1eATEIbHOCTH.

Conepxxanue TeM y4e0HOI0 Kypca
l. «Anredpa u HaYaJIa MATEMATHYECKOI0 AaHAJIM3a»



IHoBTOpEHME

YucaoBblie pyHKINH

Omnpenenenue GyHKINH, CIOCOOBI €€ 3a1aHus, cBoicTBa hyHkmid. OOpaTHas yHKIHS.

Obyuarowuiics Hayuumcs

1) 3amaBaTh QYHKIUIO PA3IMYHBIMU CIIOCOOAMH;

2) COCTaBJIATH ATOPUTM HUCCIICIOBAHUS (QYHKIIMH HA MOHOTOHHOCTD M YETHOCTH;
3) crpowuth rpaduk 0OpaTHON PYHKIMK; y3HACT YCIOBHS CYIIECTBOBAHHUS OOPATHOM

byHKIMHA

Obyuarowuiics noay4um 603MOHNCHOCb:

1) mpuMeHsTH CBOWMCTBA (DYHKIIMU JJIS UCCIICOBaHUS €€ Ha MOHOTOHHOCTh U YéTHOCTD;
2) ompenensaTh HEOOXOAMMOE U JOCTATOYHOE YCIOBUE 00paTHOW (PYHKITUH;
3) pemath 3aHUMATEIbHBIE 334K

Tpuronomerpudyeckue PyHKUMHU

UucnoBast OKpY>XHOCTb. [[MMHa 1Oyru eIMHUYHOW OKpYXHOCTU. YUucioBas OKPYKHOCTh Ha
KOOpJAMHATHOM IuIOocKOCTU. CHHYC M KOCHHYC. TaHreHC W KOTaHTreHC. TpUroHOMETpUUYECKHe

GYHKIIMM  YHCIIOBOTO apryMeHTa.

Tpuronomerpudeckue (QyHKIHUU YIIIOBOTO apryMeHTa.

@®opmynel npuBeneHus. OyHkIUg y = sinX, ee cBOHCTBa M rpaduk. OyHKIUS y = COSX, ee
cBoiictBa u rpaduk. Ilepmommunocts ¢yHkumii y = sinx, y = cosx. Iloctpoenue rpaduka
¢yukuuit y = mf(x)u y = f(kx) no uzBectHomy rpaduky pynknum y = f(x). Oynkuus y = tgx, y
= ctgx, UX CBOMCTBA U rpauKu.

Obyuarowuiica Hayuumcs

OTpeeNATh Ha €IMHUYHON OKPY>KHOCTH JJIUHBI IyT,
HaxOJIUTh HAa YUCIOBON OKPY>KHOCTH TOUKY, COOTBETCTBYIOIIEMY JAHHOMY UUCIY,

MPUMEHATH (POPMYIIBI IPUBEACHUS JJISI YIIPOIEHUS MMPOCTEHIIINX TPUTOHOMETPUUECKHIX
BBIPAKEHUI;

CTPOUTH TPUTOHOMETPHUECKUE (PYHKIIMU U UX CBOMCTBA,

Obyuarowuiics NOIYYUM 03MONCHOCTb:

peuiaTh NpocTeime ypaBHEeHUsI 1 HEPaBEHCTBA,

peoOpa30BbIBATh CI0KHBIE TPUTOHOMETPUYECKHE BBIPAXKEHUS, rpaduKu
TPUTOHOMETPUUYECKUX (PYHKIIHH,

CTPOUTH TPA(UKH CIOXKHBIX PYHKLIUH

Tpuronomerpunyeckne ypapHeHHs

IlepBble mpencTaBIEHNs O PELIEHMH TPUTOHOMETPUUECKUX ypaBHEHMI. ApkKkocuHyc. Pemenue
ypaBHeHHs cost = a. ApkcuHyc. Pemenne ypaBHeHus sint = a. ApKTaHI€HC W apKKOTAaHTEHC.

Pemenne ypaBHenuit tgt=a, ctgt = a.

IIpocreiimine TpuroHoMeTpudeckue ypaBHeHHs. [[Ba



MCTOda PCHICHUA TPUTOHOMCTPUUCCKHUX ypaBHCHHﬁ; BBEJCHHE HOBOM nepeMeHHoﬁ n
PAa3JI0KCHUC HA MHOKHUTCIIN. OI[HOpOIlHI)IG TPUTOHOMCTPUUICCKHUEC BBIPAKCHUSA.

Obyuarowuiics Hayuumcs

® p€IaTh TPUTOHOMCTPHUYECKHUE YpaBHCHUSA 110 (1)OpMy.]'IaM, C UCIIOJIB30BAHUEM MCTOAA
3aMCHBI HepeMCHHOﬁ,
PAa3JI0KCHUA HAa MHOXKHUTCIIN, OAHOPOAHBIC YPABHCHUA

Obyuarowuiics NOIYYUM 03MONCHOCHb

e OBJIafl€Tb HEKOTOPLIMU NPUEMaMN pPeLUEHNA TPUTOHOMETPUYECKMX
YPaBHEHUN.

e NCMOSIb30BaTb NpnobpeTeHHble 3HAHUA N YMEHUNSA B NMPaKTUYeCKoMn
NEeATEeNIbHOCTN N NOBCEAHEBHOM XXU3HWN 15 MOCTPOEHNS U
nccnenoBaHMsa NPoOCTENLLNX MaTeEMaTUYEeCKNX Moaenen.

IIpeoOpa3oBanne TPUrOHOMETPHYECKHX BbIPAsKeHUH

CHHyC M KOCHMHYC CyMMBI U Pa3HOCTH apryMeHTa. ®@opMyJsibl IBOMHOrO aprymeHTta. @opmyJisl
noHWXKeHus creneHu. [Ipeodpa3oBanne cyMM TpUTOHOMETPUYECKUX (YHKIMI B IPOU3BE/ICHUE.
[IpeoOpa3oBanue MPON3BEACHUN TPUTOHOMETPUIECKUX (PYHKIHI B CyMMY.

Obyyarowuiicss Hayuumcs

® IIPUMEHSTH Pa3INYHbIC TPUTOHOMETpHUYECKHe (GOopMyIIbl: (HOPMYITBI ABOHHOTO YIIIa,
OCHOBHBIE (DOPMYJIBI TPUTOHOMETPUH, GYHKIIMH CYMMBI U Pa3HOCTH, peoOpa3zoBaHUs
CYMM B IIPOU3BEIEHUE U HA000POT, AJIsl YIIPOILLEHHS BhIpAXKEHUN

Obyuarowuiics noay4um 603MOHNCHOCIb HAYYUMbCA

e CcBOOOJIHO MOJIBK30BATHCS U3YUYCHHBIMH (DOpMYTIaMH, IPUMEHSTH UX B O0JI€€ CIIOKHBIX
CUTYaLMSIX

IIpousBoaHas

Omnpenenenre 4KUCIOBOM MOCIEIOBATENILHOCTH U crnocoObl ee 3afaHus. CBOWCTBA UYHCIOBBIX
nocaeaoBarenpHocTe. OnpeneneHue npeaena nocieaoBaTeabHOCTH. CBOWCTBA CXOASIIUXCS
nocneaoBarenbHocTell. Bbruncienne npenenoB mnocnenoBarenbHOocTH. CyMMa OeCKOHEUHOM
reoMmeTrpuyeckoi nporpeccuu. Ilpenen dynkuuum Ha 6eckoHeuHocTH. [Ipenen GpyHKIMM B TOUKe.
[Ipupamenue aprymenrta. I[lpupamenue ¢dyHkiuu. 3agaud, NOPUBOASIINE K MOHSATHUIO
npou3BoAHo. Ompenenenue npousBoaHod. Dopmynsl  nuddepennupoBanus. [lpaBuna
muddepennupoBanus. JuddepenimpoBanue pynkuuu y = f(kx + m). YpaBHeHue kacaTenbHOM
K rpaduky QyHKIIMH. AJITOPUTM COCTaBJICHUS KacaTelbHON K rpaduky GyHkmun y = f(X).



[IpumeHneHre TPOW3BOIHON JIsi MCCIEAOBaHUA (DYHKIMHA HAa MOHOTOHHOCTH M JKCTPEMYMBEI.
[Toctpoenue rpadukoB GyHKmiA. [IpuMeHeHne MPOU3BOIHON IS OTHICKAHUS HAUOOBIHNX H
HAaNMEHBIINX 3HAYEHUN BEJIMYHH.

Obyuarowuiics Hayuumcs

e (opMyIHPOBATH OIpeIeNIEHUE MpeieNa, YUCIOBON OCIEeJ0BATEIILHOCTH, (PYHKIUH,
CTIIOCOOBI BBEIYUCIICHHS TIPEe/ielia TOCIeA0BaTeIbHOCTH, TOHATHE TIPOU3BOAHON (PYHKITUH,
¢bu3nUecKuii 1 reOMETPUUECKUN CMBICI TIPOU3BOTHOM,

® HaXOJUTb IPOU3BOAHYIO CYMMBbI, pa3HOCTH, IPOU3BEACHUS U YACTHOIO,

® TIPUMEHSTH IPOU3BOIHYIO I OTHICKaHUsI HAaMOOIBIINX U HAMMEHBIINX 3HAYCHUN
IN%EINIVIR

® [I03HAKOMHTCS C aJTOPUTMOM COCTABJICHUS yPAaBHEHMS KacaTeJIbHON K Trpaduky
¢byHKuMM, noctpoeHus rpaduka GyHKIMH, HAYIUTCS UX TIPUMEHSTD;

® ucclenoBaTh pocTeime (yHKIMM HA MOHOTOHHOCTh M 9KCTPEMYMBI

Obyyarowuiicst noxyuum 803MONCHOCHb
® TPUMEHSTH TOJYYCHHBIC 3HAHMS JIJII HAXOKICHHUS MPONU3BOTHON CIIOKHOU (PYHKITUH,
MIPOBOAMTH IMOJIHOE UCCIIEIOBAHUE CIIOKHON (PYHKIIMH
2. «I'eomerpus»
Beenenne B crepeomMeTpuIo

Axcuomsl ctepeomerpun. CrenctBus u3 akcuoMm. PelieHue 3aad Ha NPUMEHEHUE AKCUOM
CTEPEOMETPUU U UX CIIEIACTBHIA.

Obyuarowuiics Hayuumcs:

1) nepedncnaTe OCHOBHBIE (PUTYPHI B MPOCTPAHCTBE ( TOUKA, TPsSMasi, MIIOCKOCTB);

2) hopMyaHpOBaTh AKCMOMBI 00 MX B3aUMHOM PACHOJI0KEHUU U WILTIOCTPUPOBATH 3TH
aKCHOMBI IPUMEpPaMH U3 OKpY Karolel 00CTaHOBKH;

3) IpUMEHATH AKCUOMBI IS J0KA3aTENIbCTBA YTBEPKACHUM.

Obyuarowuiicss NOIYYUM 803MONCHOCb.!
1) yrimyOuTh U paciiupuTh 3HaHUS O T€OMETPUH;
2) COBEpIIEHCTBOBATh KOHCTPYKTUBHBIE HAaBBIKH;

3) CTPOUTH JTIOTUYECKYIO IETIOUKY PACCYKIEHUH, AeNIaTh BHIBOJBI U YMO3aKIIOUCHHS;
4) MO3HAKOMUTHCS C UICTOPUUECKUMH CBEICHUSMU IO TEME.

IMapa/uieJbHOCTH NPAMBIX U IJIOCKOCTEH



[TapamnensHble TpsMble B HpocTpaHcTBE. llapamnenbHOCTP TPSAMOW UM IUIOCKOCTH.
[TapannensHocTh MUIOCKOCTEH. CKpelMBarOIMecss MpsMble. YIod MeXAy MpsMbIMHA B
IIPOCTPAHCTBE. YTOJI MEXIY NPSMOM M IJIOCKOCThIO. TeTpasap u napauienenunen. CeueHue
MHOI'OI'PAHHUKOB.

Obyuarowuiics Hayuumcs:

1) dbopmynupoBaTh ompenesieHrne NapajuleIbHbIX MNPSMBIX, IUIOCKOCTEH, MPSIMON U
IUIOCKOCTH B IIPOCTPAHCTBE;

2) noka3pIBaTh CBOMCTBA MapalieIbHOCTH;

3) HaxoaUTh OOBSICHEHUE CBOMCTB NAapaUIEIbHOCTU B OKPYIKAIOIIEM MHPE;

4) npUMEHATh NPU3HAKHU MMAPAIJICIBHOCTH Ul YCTaHOBJICHUS (haKkTa MapajieIbHOCTH
00BEKTOB;

5) CTpouUTh CeuYeHHE€ MHOIOTPaHHHKOB, B TOM 4YHCJE, MHCIHOJIb3ysl CBOMCTBA
NapaJUIEIbHOCTH;

6) OOBACHATH, Kakast UX (QUIyp SABISETCA TETPA’IpoM, a Kakas MapajuleenuIeioM,
HAaxOJHUThb U IIPOrOBAPUBATH 3JIEMEHTHl MHOIOTPAHHUKOB, B TOM YHCJIE YIJIBI B IPOCTPAHCTBE.

7)  dopmynupoBaTb  ONpENENEHUE  CKPEIIMBAIOUIMXCS  MPSIMBIX,  CTPOUTH
CKpeLIMBaOIIMecss MpsiMble, (OPMYJIMpPOBAaTH W  JOKa3blBaTh CBOMCTBA M  INPHU3HAKH
CKPEILMBAIOIIUXCS MPSAMBIX.

Obyuarowuiicsa nOIYUUM 803MONACHOCTb!

1) mmrocTprpoBaTh CBOWCTBA U MPU3HAKN HA MOJIETISX;

2) OCYyIIECTBIATh KOHTPOJIb 1 CAMOKOHTPOJIb, HAXOJIUTH CBOU OIIMOKHU;

3) UCTIOIB30BATh KOMITBIOTEPHBIC TEXHOJIOTHH JIJISl IOCTPOSHUS CEUeHUI
MHOTOTPaHHHKOB;

4) CTPOUTH JIOTHUYECKYIO IIENOYKY PACCYKICHHM, IEIaTh BEIBOJIBI U YMO3AKITFOUCHUS.

IlepneHAUKYJIAPHOCTH NPSAMBIX H IIOCKOCTE

[lepnenaukynspHble IpsiMble B IpoCTpaHCTBE. [IpHM3HAK NEPHEHAMKYJISIPHOCTH MNPSAMOU U
mIockoct. Teopema o

Tpex NEepHeHAMKYJspax. PaccTosHMs B IpOCTpaHCTBE. YTOJI MEXAY NPSAMOH M IIOCKOCTBIO.
JIByrpaHHbIN yTOJI.

[Ipu3Hak nepneHanKyJISpHOCTH IUNIOCKOCTEN. [IpsAMOYyTonbHBIN Mapauieaenumnes.

Obyuarowuiicss Hayuumcs:

1) ¢opmynupoBaTh ONpeneieHue NEePHCHIUKYISAPHBIX MPSIMBIX, IUIOCKOCTEH,
MPSIMOM ¥ TUTOCKOCTH;

2) dhopMynupoBaTh U JA0Ka3bIBaTh CBOMCTBA MEPICHIUKYIIPHOCTA T€OMETPUUCCKUX
00BEKTOB;

3) bopmynupoBaTh U JOKA3BIBATh MPU3HAKU MEPICHIUKYISIPHOCTA T€OMETPUIESCKHIX
00BEKTOB;



4) OOBSCHATH TOHSATUS HAKJIOHHOM, MPOEKIUH HAKIOHHOW M TepIeHANKYIspa,
HCIOJIB3YyA B TOM YUCJIC, HATJTIAAHBIC HOC06I/I$I;

5) popmynupoBaTh U IPUMEHSITH TEOPEMY O TPEX NEPIEHIUKYIIAPAX;

6) GopMyIUpOBaTH OMpEIEICHUE JBYTPAHHOTO yTja, CTPOWTH ABYTPAHHBIN YTOJI,
IIPUMEHATEH OHATHE ABYTPAHHOTI'O yIJla IIPH PEIICHUN 3a1a4,

7) CTpPOUTH PACCTOSHUS MEXAY OOBEKTaMH B IPOCTPAHCTBE U BHIYUCIIATH HX.

Obyuarowuiics noay4um 603MOHNCHOCb:

1) ucrionwzoBath KT mist HarIsmHOCTH U3y4aeMoOro MaTepuarna;

2) NPUMEHSITh MOJIyYECHHbIE 3HAHUS JIJIs1 peLIeHUs 3a/1a4 NPOPUIBHOTO IK3aMEHa;

3) CTpOUTDH JIOTUYECKYIO LIETIOUKY PacCyXJACHUH, IeTaTh BHIBOABI U YMO3AKIIOUCHHS,
IIPUBOJUTH IIPUMEPEI U KOHTPIIPUMEDE,

4) pemiaTh 3a7a41 CMEXHBIX TUCIUILINH, C UCIIOJIb30BaHUEM (DAKTOB CTEPEOMETPHUH.

MHororpaHHuKHu

ITonsitue MHOTOrpanHuka. [lpusma. ITnomane nosepxnoctu npusmsl. [Iupamuna. [Ipasunbhas n
yCEUEeHHast

nupamuja. [nomans noBepxHocty nupamuabl. [IpaBuiabHbIE MHOTOTPAHHUKH.

Obyuarowuiica Hayyumcs:

1) dopmynupoBaTh oOIpeaeieHHe MpU3Mbl M MUPAMUAbI, Ha3bIBaTh 3JIEMEHTHI
MHOTOTPaHHHUKOB;

2) CTPOUTH YTJIBI, TNIOCKOCTH, PACCTOSIHUS B MHOTOT PaHHUKAX;

3) ucronp30BaTh CBOMCTBA M (PAKTHI MHOTOTPAHHUKOB TIPH PEIICHUH 33]1a4;

4) ucnonp30BaTh GopMyIbl 00HEMOB, OOKOBOIH MOBEPXHOCTH, MOJIHOW MOBEPXHOCTHU
MHOTOT'PAaHHHUKOB B 33j1adax;

5) oOBACHATH CHMMETPHIO MHOTOTPAHHHUKA,

6) ¢opmyHpoBaTH OnpeeNieHHe MPaBUIBHOTO MHOTOTPAHHUKA, JTIOKA3bIBAaTh, UYTO HE
CYIIECTBYET MPAaBUIBHOTO MHOTOTPAaHHHKA TIPH 71 > 6 .

Obyuarowuiics NOIYYUm 603MOACHOCIb!

1) ucnonezoBath KT a1 HarsggHOCTH U3y4aeMoro MaTepuanna;

2) NpUMEHATD MOJIyYeHHbIE 3HAHUS [Tl pEIeHUs 3a/1a4 MPOPHIBHOTO SK3aMEeHa;

3) CTPOUTH JIOTHUECKYIO LIETIOUYKY pacCy>KJeHUH, 1e1aTh BbIBOIbI U YMO3aKIIOUEHUS,
IIPUBOJUTH IPUMEPBI U KOHTPIIPUMEPBI;

4) pematp 3a7jaud CMEXHBIX JUCLUIUINH, C UCIIOJIb30BaHUEM CBOICTB
MHOT'OTPaHHHKOB.

BekTops! B npocTpancrse.
IlonssTne BexkTOpa B mpocTpaHcTBE. Monyns BekTtopa. PaBeHcTBO BekTOpoB. CroxeHue
BBIYUTAHUE BEKTOPOB M YMHOXXEHHE BEKTOpa Ha YHCIO. YTIOJI MEXKIy BEKTOpPaMH.
KonnuueapHele BekTOpbl. Pa3znoxkeHue BeKTOpa IO [JBYM HEKOJUIMHEApHBIM BEKTOpaM.
KommuianapHsie BeKTOpbI. Pa3noxkeHnue 1o TpeM HEKOMILJIaHAPHBIM BEKTOpaM.



Obyuarowuiica Hayuumcs:

1) OnepupoBaTh Ha 6a30BOM YPOBHE OHITHEM JCKAPTOBBI KOOPJAMHATHI B
MIPOCTPAHCTBE;

2) HaXOUTh KOOPAMHATHI BEPUIMH Ky0a U MPsIMOYTOJIBHOTO Mapalieenumneaa
Obyuarowuiicsa nOIYUUM 803MONACHOCTNb!

1) OnepupoBaTh NOHATUSAMU JI€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YTOJI MEK/Ly BEKTOPAMH, CKAJISIPHOE
IIPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE BEKTOPBI;

2) HaXOAMTb PACCTOSTHUE MEXKIY IBYMs TOUKaMH, CyYMMY BEKTOPOB U MTPOU3BEICHUE
BEKTOpPA Ha YHCIIO0, YTOJI MEXIY BEKTOPAMH, CKAJIIPHOE MIPOU3BEACHUE, PACKIAIBIBATH BEKTOP
[0 IBYM HEKOJUIMHEAPHBIM BEKTOPaM;

3) 3amaBaTh MIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT;

4) pemats npocTeiiIne 3a7a4ur BBEIEHUEM BEKTOPHOT0 Oa3uca.

s MoanucaH: CeméHoa Onbra KOpbeBHa
C e M e H O B a DN: C=RU, OU=[upektop, O=MKQOY COLL c.
B-Poii Ypxymckoro panoHa Knposckon
o6nactn, CN=CeméHoBa Onbra KOpbeBHa,
E=b-roischool2012@yandex.ru
On b ra OcHoBaHue: s NOATBEPXAal 3TOT AOKYMEHT
CBOEN yAOCTOBepsoLLEN NOANUCHIO
MecTtononoxeHue: MECTO NoANUCaHUS

tOpbeBHa il it
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