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[TosicuuTenpHas 3anUCKa.

B ocHOBY pa3paboTKu 1aHHOW MPOTrPaMMBI IOJIOKEHBI CIEIYIOIUE HOPMATHBHBIE TOKYMEHTHI:
1. ®enepanbhsiii 3akon Poccuiickoit @eneparmu ot 29.12.2012 1. Ne273-D3 «O6
obpazoBanuu B Poccuiickoit deaepanun» (cr.12, 13);

2. IIpuka3z MO u H P® (Munobpuayku Poccun) ot 17 nexadbps 2010 r. Ne1897 «O6
YTBEP)KJICHUH U BBEICHUH B JICCTBUE (elIepaTbHOTO rOCy1apCTBEHHOTO
00pa30BaTeNLHOTO CTaHJApTa OCHOBHOTO O0IIET0 00pa30BaHUM.

3. [Ipukaz MO u H P® (Munob6puayku Poccun) ot 31.12.2015 1. Nel1577 «O BHeceHHH
M3MEHEHUH B deaepanbHbIi TOCYIapCTBEHHBIN 00pa3oBaTeIbHbIN CTAaHIAPT OCHOBHOTO
o0rmiero o0pa3oBaHusl, yTBEPKIAEHHBIN MTpUKa3oM MHUHUCTEPCTBA 00pa30BaHUs U HAYKH
Poccutiickoit @enepannu ot 17 nexadps 2010 1. Ne1897»;

4. ITpumepnas OOII COO;

5. @enepalbHblil IepedeHb YUeOHNKOB, PEKOMEHI0BAHHBIX K UCIIOJIb30BAHUIO MIPU
peanuzanuu nporpamm OO;

6. YueOnbIii 1ad mkoutel Ha 2023-2024 y4ueOHBIH TO/.

7. Ilonosxxenue o paboueii mporpaMMe yueOHOT0 MpeIMeTa, Kypca

OOyuenue Bezercs no y4eOHUKY : AnreOpa v Hayajla MaTeMaTuieckoro aHanusa. 10,11

KJ1acc. B 2 u. Y.2. 3amauHuk i ydamuxcs oO0IIeoOpa30BaTENbHBIX YYPESKICHUN

(mpoduneubiit ypoens) / [A. I'. Mopakosuu u ap.]; mox pea. A.I. Mopakosuua / M.:

Muemo3zuHa, 2019.

I'eomerpus, 10-11: yueHuk st 0011e006pa3zoBaTeIbHbIX YUpEKIeHUH 6a30BbIH U MPODUIBHBIN

ypoBaH/JI.C. Atanacsix, B.®. byry3os, C.b. Kanomues u np. — M.: [Ipocsemienue, 2018.

CornacHo QenepanpHOMy 0a3MCHOMY yueOHOMY TUIaHY Ha U3yYE€HUE MAaTeMaTUKH Ha 0a30BOM
ypoBHe B 10 m 11 kmacce B ydueOHOM IuUlaHe OTBOAMTCA 4 dYaca B HEJENI0, U3 KOTOPBIX
MPEAYCMOTPEHO 2,5 4acoB B HENETIO0 Ha M3y4YEHHE Kypca alreOpbl U Hadal MaTEMaTHYECKOTO

aHanu3a ¥ 1,5 yaca Ha U3y4eHHUE T€OMETPHUU.



Ilnanupyembie pe3yJIbTAThI OCBOCHHA Y4eOHOI0O NpeaMera.

B pe3yabrare usyuyenusi yueOHoro npeamera «MaremMaTuka) Ha YpOBHe CpeIHero oomero

o0pa3oBaHus:

Brimyckuuk Ha 6a30BOM YpOBHE HAyYUTHCS

Brimyckauk Ha 0a30BOM YPOBHE MOJIYUUT
BO3MOKHOCTh HAY4YHUThCSI

DJieMeHTbI TEOPUMH MHOKECTB U MATEMATHYECKOM JIOTUKH

- OmnepupoBarb Ha 0a30BOM YpOBHE3
MOHATHAMM: KOHEYHOE MHOMKECTBO, DJIEMEHT
MHOX€ECTBA, IMOJMHOXECTBO, IEPECCUCHUE U
o0beIMHEHNE MHOJKECTB, YHCIIOBBIE
MHOXECTBA HAa KOOPAMHATHOW  IIPSIMOI,
OTpE30K, UHTEPBAJ;

— omepupoBaTb Ha 0a30BOM YpOBHE
HOHSTHAMM: YTBEpXKACHHUE,  OTPULIAHHE
YTBEPXKACHUS,  WUCTUHHBIE U JIOXKHbIE
YTBEPKACHUSI, IPUUUHA, CIEICTBUE, YACTHBIN
city4ail o0IIero yTBepKAeHUs, KOHTPIPUMED;
— HaxoIuTh IepecedeHue MU OoObeIuHEHHE
JBYX MHOJKECTB, IIPEJICTaBICHHBIX
rpadu4ecKy Ha YUCIOBOM MPSMO;

— CTpPOMTb HA YHUCIOBOM  NIPSIMOH
IIOZIMHO’KECTBO ~ YHUCJIOBOIO  MHOJKECTBA,
3aJJaHHOE IIPOCTEHILNMHU yCIOBUAMM;

— pacno3HaBaTh JIOXKHBIE YTBEPKICHMS,
OIIMOKKM B PACCYKIEHHUSX, B TOM YHCIE C
MCII0JIb30BaHUEM KOHTPIIPUMEPOB.

B nosceonesnou dcuznu u npu u3yyeHuu
opyux npeomemos.

— MCIOJI30BaTh YMCJIOBBIE MHOKECTBA
Ha KOOpJAMHATHOM MpsAMOM M ONUCAHMS
peaIbHBIX MPOLIECCOB U SBJICHUM;

— NIPOBOJUTH JIOTUUECKUE PACCYKIECHUS B
CUTYalUsIX MIOBCEJHEBHON KU3HU

Onepuposéams ~ nNOHAMUAMU.  KOHEYHOE
MHOIICECB0, oNleMenm MHOdICECmEA,
NOOMHOINCECMBO, nepeceueHnue u
obvedunenue MHOICecms, YuCI06ble
MHOJICECmMBA HA  KOOPOUHAMHOU  NPAMOU,
ompe3ok, unmepeai, NOAYUHMEPBAll,
NPOMENCYMOK € BbIKOJIOMOU  MOYKOLL,

epaguueckoe npedcmasierue MHOIHCECME HA
KOOPOUHAMHOU NIOCKOCU,

— onepuposama NOHAMUAMU:
ymeepacoenue, OmpuyaHue YmeepicoeHusl,
UCTMUHHblEe U JIOJICHbIE — YMBEPICOCeHUs,
npuduHa,  creocmeue,  YACMHuIU  CAYHall
0buje2o ymeepacoenus, KOHMpnpumep;

— npoeepsimo NPUHAOTIEHCHOCTD
NeMEHMA MHOHCECMBY,

— HaxXo0umsv nepeceuenue u 00veOuHeHue
MHOJICECmS, 8 MOM Yucie NnpeocmagieHHbIX
epaguuecku Ha UYUCNIOB0U NPAMOU U HA
KOOPOUHAMHOU NIOCKOCTU,

- npo8ooums odoxazamesnbHbvle
paccyscoenus 01 060CHOBAHUS UCTMUHHOCU
ymeepacoenui. B nosceonesnoti orcusnu u
npu u3yyeHuu Opyeux npeomemos.

— UCNONIb306aAMb YUCTIO08bIE MHONCECMBA
Ha  KOOPOUHAMHOU  NpAMOU U  Ha
KOOPOUHAMHOU NJIOCKOCMU O ONUCAHUS
PeanbHbiX NPOYecco8 U s6NeHUl;

- npo8ooums odoxazamebHbvle
PACCYHCOeHUs. 6 CUMYAYUSX HNOBCEOHEBHOU
JHCUBHU, NpU peuwleHuu 3a0ay u3 Opyaux
npeomemos

Yuciia ¥ BbIpaKeHUs.

- OmnepupoBath Ha 0a30BOM ypOBHE
MOHSATUSMHU: 1I€JI0€ YHUCIIO, ACIIUMOCTh YUCEN,
OOBIKHOBEHHAs1 JpO0Ob, JeCATUYHAS APOOb,
panuoHanbHOE YUCIIO, npuOIMKEHHOE
3HAUYEHWE 4YHUCJIa, YacTh, JIOJsS, OTHOIICHHE,
MPOLICHT, TOBBIIICHHE U TOHWKEHUE Ha
3aJIaHHOE YHCJIO TIPOLIEHTOB, MacIITao;

— omnepupoBaTh Ha 0a30BOM YpOBHE
TTOHSATUSIMH: sorapupm qyucoa,

C0000HO  onepuposamv — NOHAMUAMU.:
yenoe yucio, oenumocms yucer,
00bIKHOBEHHAsL OpoOb, OdecamudHas Opodv,
payuoHanvroe yucino, npUOIUNCEHHOE
3HAYeHue Yucia, 4acmo, 00Jis, OMHOULeHUE,
npoyenm, noevluleHue U HNOHUNCEHUe Ha
3a0anHOe YUCTIO NPOYEHMO8, Macumao,

—  npusoOumsv  npumepvl  yucei ¢
3A0AHHBIMU CEOUCMBAMU OETUMOCU;




TPUTOHOMETPHUYECKAs OKPY>KHOCTb,
rpagycHas Mepa yIja, BeJIMYMHA YIUIa,
3aJJaHHOTO0 TOYKONH Ha TPUTOHOMETPUYECKOM
OKPYXHOCTH, CHUHYC, KOCHHYC, TaHI€HC M
KOTaHT€HC YTJIOB, MMEIOIIUX IPOU3BOJIBHYIO
BEJIMYHHY;

— BBIMIOJIHATH apu(MeTHUECKHEe 1eHCTBUS
C LIEJIIMU U PAllHOHATBHBIMU YHCIaMH;

- BBITOJIHATh HECJIOXKHbIE
npeoOpa3oBaHus  YMCIOBBIX  BBIPAXKEHUH,
COJIep KAINX CTETEHU YHCen, TM00 KOPHU M3
qucen, 100 JorapudMbl YHCEIT;

— CpaBHUBAThb palMOHAJbHBIE YHUCIIA
MEXIy COOO0M;

— OUeHWBaTh U  CpaBHUBaTh C
palMoOHATFHBIMU YHCIAMU 3HAYCHHS LEJBIX
CTENEHEW 4Yucel, KOPHEW  HaTypalbHOU
CTETIEHU W3 4YHUCel, Jorapu(MOB 4YHCET B
MPOCTBIX CITy4asix;

— u300pakaTh TOYKAMH Ha YHCIOBOH
IPSIMOM LeNIbIE U pallMOHAIbHbBIE YNCIIA;

— u300pakaTh TOYKaMU Ha YHCIOBOU
OpsIMOM  LeNble  CTENEHU YHCEed, KOPHHU
HATYpaJIbHOM CTENEeHU U3 YHUCEll, JIOTapu(pMbI
YHCeJl B IPOCTBIX CIy4asix;

- BBIIIOJIHATH HECJIOKHBIE
npeoOpazoBaHus L(EJIBIX u
JIpOOHOpaIMOHATBHBIX OYKBEHHBIX

BBIPAKECHMUI;

— BBIpaXKaTh B NPOCTEHUIINX CIydasx M3
PaBEHCTBA OJHY IIEPEMEHHYIO Uepe3 APYrue;

— BBUMCIITH B IMPOCTBIX  CIIy4asx
3HA4YCHUS YHUCJIOBBIX u OYKBEHHBIX
BBIDQKEHUI, OCYIIECTBIIsAI HEOOXOIUMbIE
MOJICTAHOBKH U NpeoOpa3oBaHus;

— M300pakaTb CXEMaTHYeCKH yrol,
BEJIMYMHA KOTOPOTO BBIPAKEHA B IPalycax;

— OILICHMBATb 3HAaKU CUHYCAa, KOCUHYCA,
TaHI'€HCa, KOTAHI€HCAa KOHKPETHBIX yrioB. B
IIOBCEJTHEBHOM JKM3HM M TPH H3YYCHUH
JPYTruX y4eOHBIX MPEAMETOB:

— BBINIOJIHATH BBIYHMCIICHUS IPU PEIIEHUHN
3aJa4 MPaKTUYECKOTO XapaKTepa;

— BBIIOJIHATL IPAKTUYECKUE DPACUETHI C
UCIOJIb30BaHUEM  MpPU  HEOOXOAMMOCTH
CIIPaBOYHBIX MAaTE€PUAJIOB U BBIYMCIIUTEIBHBIX
YCTPOMCTB;

— COOTHOCUTH PpEAIBHBIE BEIIMYUHBI,
XapaKTEPUCTHKH OOBEKTOB OKPYKAIOIIEro
MHpa C HX KOHKPETHBIMH YHCIOBBIMHU
3HAYCHUSIMU;

— onepuposamv NOHAMUAMU: T102APUPM
YUCIA, MPUSOHOMEMPUYECKAST OKPYICHOCMb,
paouannas u padycHas mepa y2id, 6eluduHd
yena, 3a0aHHO20 MOUKOL Ha
MPULOHOMEMPUYECKOU OKPYICHOCMU, CUHYC,
KOCUHYC, MAHZEHC U KOMAHSEHC V2lo8,
UMEIOWUX NPOUZBOTILHYIO GETUHUHY, YUCIA € U
-

— 8bINOIHAMb apugmemuueckue
oeticmeust, couemas YCMHvle U NUCbMEHHbIE
npuemvl, NPUMEHAA NpU  HeoOX0OUMOCMU
BbIUUCIUMENbHBIE YCIMPOLUCMBA;

— HAaxoo0ums 3HAYEeHUs. KOPH3L
HamypanvHol  cmeneHu, cmenenu ¢
PAYUOHATILHLIM  NOKA3amenem, Jjo2apugmua,
UCNONIb3YSL npu Heobxo00umocmu
BbIUUCIUMENbHBLE YCIMPOLUCMBA;

— NONb308AMbC OYEHKOU U NPUKUOKOU
npU NPAKMU4ecKux pacyemax,

— NPoBOOUMb NO U3BECTNHBIM (OPMYIAM
u npasuram npeobpaszoeanus OYKEEHHbIX
BbIPAICEHUL, BKIOUAIOWUX CMENEeHU, KOPHU,

Jo2apughmul u MpU2OHOMempuyecKue
dynxyuu;

—  HAX00UmMb 3HAYEHUs. YUCIOBbIX U
OVKGEHHBIX — 8bIPAJICEHUL, ocywecmelisis
Heobxooumble NOOCMAaHOBKU u
npeobpazoeanus;

—  uzobpadxcamv  cxemamuyecku yeoi,

8eIUUUHA KOMOPO20 BbIPAdCEHA 6 2padycax
UIU paouaHax,

— UCNONb306aMb NPU  peuleHuu 3a0ay
MmabauyHbvlie 3HAYeHUs MPUSOHOMEMPULECKUX
@dyHKyuti yenos;

— BLINOJIHAMb NEPesoo0 GeNUYUHBL Yend U3
PAOUanHOLL Mepbl 8 2padycHylo u obpamuo. B
NOBCEOHEBHOU HCU3HU U NPU USYYEHUU OPY2UX
VUeOHbIX NPeOMemos:

— BbLINONHAMYL OCUCMBUs C HUCTOBbIMU
OaHHbIMU npu peuteHuu 3a0au
NpaKkmu4eckoeo xapakmepa u 3a0a4  u3
Pasnuunblx obnacmetl 3HAHUL, UCNONL3YA NPU
HeoOX00UMOCmuU CNpagoyHvle MAamepudansvl u
8bIYUCTUMENbHBLE YCIMPOUCMEA,

- oyeHueamn, cpasHuUeamy u
UCNONb308aMb NPU PeUeHUU NPAKMUYECcKUX
3a0a4  4ucno6vie  3HAYEHUS  PealbHblX
8eNUYUH, KOHKpemmble yucno8vle
Xapakxmepucmurku 00beKmos8 OKpYHCaoue2o
mupa




UCIIOJIb30BaTh METO/Bl OKPYIJICHHUS,
OpUOIMKEHUS W TPUKHUIKH TPU  PELICHUH
MPAKTUYECKHX 3aJ1a4 OBCEAHEBHOM KU3HHU.

1 HEPABEHCTBA

YpaBHeHust
Pewlars  siMHeEVHBIE — ypaBHEHUA U
HEPABEHCTBA, KBaJpaTHbIE  YPaBHCHMS;

peuiars JiorapuMUYECKUEe YpaBHEHUS BHIA
log a (bx + ¢) = d u npocreiitme HepaBEHCTBA
Buza log a x <d;

peliath MOKa3aTelbHbIC YpaBHEHUS,
Buaa a bx+c= d (rae d MOXHO MPEICTaBUTH B
BUJIC€ CTENCHH C OCHOBaHHEM a) W
npocreimme HepaBeHcTBa Buja a x <d (taoe d
MOXHO TIPEICTaBUTh B BHJE CTENCHH C
OCHOBAHUEM a);.

NPUBOJUTH HECKOJIBKO TMPHUMEPOB
KOpHEH MPOCTEHIIEro TPUrOHOMETPUIECKOT O
ypaBHEHHS BHJA: Sin X = a, COS X = a, tg X = a,

ctg X = a, rae a — TabauMyHOE 3HAYECHUE
COOTBETCTBYIOLIEH TPUTOHOMETPUYECKOMN
byHKIHH.

B noBceqHEBHOM KU3HU U NIPU U3YYECHHUH
JIPYTHUX IPEIMETOB:
— COCTaBJIAITH M DPEIIATh YPAaBHEHUSA U

Pewamv payuonanvhvie, nokazamenvHole
u noeapupmuyeckue VPABHEHUs. u
HepaseHcmaa, npocmeuuiue UppayuoHaIbHble
u mpueoHoMempudecKue VpasHeHus,
HEepPaseHCmaa U Ux CUCmembl,
UCNoOIb308amb ~ Memoobl  peuleHusl
VpasHeHuii: npuseoeHue K 8uUdy
«NpoU3BEOCHUE DAGHO HYNIO» UIU «YACMHOE
PABHO HYI0», 3aMeHA NEPEMEHHDIX,

— UCNONIL308AMb MEMOO UHMEPBANLO8 OJis

PpeueHus: HepageHCmas;

— UCNOAB308AMb 2PaAhuUYecKUll Memoo 0is

NPUOTUNCEHHO20 — peuleHUsi  YPABHeHUU U
HepaseHcma,

— usobpasicamo Ha
MPUSOHOMEMPULECKOT OKPYIICHOCIMU
MHOIHCECMBO peuieHuti npocmenuux
MPUSOHOMEMPUUECKUX VpasHeHuil u
HepaseHcma,

8bINOIHAML OMOOpP KOpHelU YPaGHeHUll

CHCTEMBl ~ YPaBHEHUH  [PU  DPEIICHHU | iU peuieHull HepageHcms 6 COOMEEnCmMeEUl ¢

HECIIOKHBIX MPAKTHYECKUX 3374 OONONHUMENbHbIMU yenosuamu u
ocpanuyenusmu. B nosceoneenoil orcuznu u
npu uzyueHuu Opyeux y4eOHbvix npeomemos:

— cocmasname U peuamsv YpPAasHeHus,
cucmemvl YpasHeHull U HepaseHcmed npu
peuieHuu 3a0a4 Opyaux y4eOHvIX npeomemos;

—  ucnoiv3osamv  YpAGHeHUs U
HepageHncmaa ons nocmpoenus u
uccne0o8anus npocmeuuux
mMamemamuyeckux — Mooeinel  pPeaibHbIX
cumyayuil uiu NPUKIAOHbIX 3a0ay;

yMemsb UHMepnpemuposams noJy4eHHbll
npu peuileHuu ypasHeHus, HepaseHcmed uiu
cucmemvl  pe3yibmam, — OYEeHUBAmv €20
npasoonoodobue 6 KOHmMeKcme 3a0aHHOU
PeanbHOU cumyayuy uiu RPUKIAoHoll 3a0a4u

DyHKUUHA

OnepupoBath Ha 0a30BOM  YpOBHE Onepuposams NOHAMUAMU: 3ABUCUMOCHIDL
MOHSITUSIMHU: 3aBUCUMOCTb BEJIMYUH, | 6eIUYUH, (DYHKYUs, apeymenm u 3HaueHue
GyHKIMS, apryMeHT U 3HaueHue (QYHKUWH, | pyHKyuu, obnacmo onpeodenenus u
o0acTh  ONpeNeNeHuss U MHOXECTBO | MHOJCECMBO 3HAYEHUll QYHKYuU, 2epagux
3Ha4eHUH (GyHKIHMH, TpadUK 3aBUCHMOCTH, | 3d6UCUMOCTU,  2pauKk  @YHKyuu,  Hyau
rpadux byHKIUY, HYJIN GYHKIUY, | QYHKYUU, NPOMENCYMKU 3HAKONOCOSHCNEA,
IPOMEKYTKA 3HAKOTIOCTOSIHCTBA, | 603DACMAHUE HA HUCIOB0M NPOMENCYNIKeE,
BO3pAaCTaHME Ha YHCIOBOM TIPOMEXKYTKE, | YObl6aHUe HA  YUCIOBOM — NPOMEMNCYNIKe,
yObIBaHHE HAa  4YHUCJIOBOM  MPOMEXYTKE, | Hauborvuiee U  HauMmenvbuiee  3HAYEHUE
HanOoJIpIllee W HaWMEHBIIEE 3HAYCHUE | QYHKYUU  HA  YUCIOBOM  NPOMEMNCYNIKE,




GYyHKIIMM  HAa  YHUCJIOBOM  IPOMEXKYTKE,
nepuoandeckas GyHKIUs, TEPUOT;
— omnepupoBaTb Ha 0a30BOM YpOBHE

HOHSATHSAMH: npsmast u oOpatHas
HPONOPLUOHAIEHOCTE JIMHEWHas,
KBaJIpaTU4Hasl, aorapuMugecKast u
IoKa3areinbHast ¢byHkuuy,

TPUTOHOMETpHUECKHe QYyHKIUY;
— pacmo3HaBaTh rpaQuKu AIEMEHTAPHBIX

GyHKIHHA: psAMOI u oOpaTHoit
MPOMOPLUOHAIIBHOCTH , JIMHEWHOM,
KBaJ[paTUYHOM, JorapuMUIeCcKOM u
[I0Ka3aTeIbHOI (byHKIHIA,

TPUTOHOMETPUUECKUX (YHKIIHIA;
— COOTHOCHTH TpauKH DIIEMEHTaPHBIX

GyHKIMI: psIMO u oOpaTHOH
IIPONOPLUOHAIBHOCTH , JMHENHOM,
KBaJPaTU4YHOM, JorapupMHUECKON u
OKAa3aTeILHON GbyHKIUH,
TPUTOHOMETPUUECKHUX GbyHKIMN C

dbopMynaMu, KOTOPbIMU OHU 33/1aHBI;

— HaXOIUTh MO rpaduKy MPHOIKEHHO
3Ha4YeHUs GYHKLMU B 3alaHHBIX TOYKaX;

— ompeaensaTh Mo Tpaduky CBOWMCTBA
byHKIIUN (Hynu, IIPOMEKYTKH
3HAKOIOCTOSIHCTBA, IIPOMEKYTKH
MOHOTOHHOCTH, HauOOJbIINEe ¥ HAUMEHBIINE
3HAueHUs U T.11.);

— CTpPOUTh ACKU3 TIpaduka QYyHKIHH,
YJIOBJIETBOPSIOIIEH MPUBEJCHHOMY Habopy
ycinoBUi  (IpOMEXYTKHM  Bo3pacTaHus  /
yObIBaHUs, 3HaueHUEe (YHKIUU B 33JaHHOUN
TOYKE, TOYKH DSKCTPEMyMOB M T.1.). B
MOBCEHEBHON JKM3HM W TIpU H3YYCHUH
JPYTUX MPEIMETOB:

— OmpeAensaTh Mo rpapukaM CBOWCTBa
peanbHBIX  IPOLECCOB U  3aBUCHMOCTEH
(HamOonpIIe ¥ HaWMEHBIIME 3HAYEHUS,
IPOMEXYTKM BO3pacTaHUs. M yObIBaHHA,
NPOMEXYTKH 3HAKOIOCTOSIHCTBA W T.IL.); —
UHTEPIPETHPOBATh CBOWCTBA B KOHTEKCTE
KOHKPETHON MPaKTUUYECKOH CUTYaIH

nepuooudeckas QyHKyus, nepuoo, wemHas u
Heuemnas QyHKyuu,

— onepupoeamv NOHAMUAMU: NPAMAs U
00pamHas, NPoONOPYUOHAILHOCIY, TUHEUHAs,
K6aopamuuHas, Jloeapugpmuyeckas u
NOKA3amebHasL @yukyuu,
mpuzoHomMempuieckue yHKyuu,

— onpedensimv 3HAYEHUe QYHKYuU No

3HAYeHUI0  apeyMeHma  Npu  Pa3IudHbIX
cnocobax 3a0anusi PyHKyuu,

—  cmpoumb  2papuku  U3VYEHHbIX
@yuryuii;

— onuceieamv no  2paguxky u 8

npocmetuux cy4anx no ¢opmyne nogeoenue
u ceoticmea ynKyutl, Haxooums no epagpuxy
@yukyuu  HauboOdbWIUE U HAUMEHbULUE
SHAYEeHUsL,

— cmpoums 9CKu3 epagura Gynkyuu,
yoosiemeopsiouelt. NpuseoeHHoMy Habopy
VCao8uil (npomedrcymku
8o3pacmanus/yovieanus, 3Havenue QYHKyuu
8 3A0aHHOU MOuKe, MOYKU IKCMPEMYMOS,
acumnmomol, Hyau OyHKyuu u m.o.);

— pewiamv  YpasHeHus, npocmeuuue
cucmemvl YpasHeHuu, UCHONb3YS CEOUCMBA
Gynxyuti u ux epaguxos. B nosceonesnou
HCUBHU U NPU  USYYEHUU OpYyeUx Y4eOHbIX
npeomemos:

—  ompederamb  no  epaguxkam U
UCnonwb308amv Ol peuleHuss NpUKIAOHbIX
3a0a4  CBOUCMBA PealbHbIX NPOYeccos U
3asucumocmell (Hauboavwue U HauMeHbulUe
SHAYEHUs, NPOMEICYMKU B03PACAHUSL U
V0bl8aHUSL @dynxyuu, NPOMENHCYMKU
3HAKONOCMOSHCIMEA, ACUMNIONbL, NEPUOO) U
m.n.);

—  UHmepnpemupoéamsv - CE0UCMBA 6
KOHmMeKCcme  KOHKPEMmHOU  NpaKkmuyecKkol
cumyayuu,

— onpedensimv o epaguxam npocmeuuiue
Xapakxmepucmuxu nepuooOUtecKux npoyeccos
8 buon02UU, IKOHOMUKE, MY3bIKe, PAOUOCEAZU
u op. (amnaumyoa, nepuoo u m.n.)

J1eMeHThI MAaTEMATHYECKOI0 aHAJIN3A.

OmnepupoBaTh Ha 0a30BOM  YpOBHE
MOHSATUSAMHU: NPOU3BOAHAS (PYHKIIMU B TOUKE,
KacareJbHast K rpaduky byHKINH,
IpOU3BOIHAS (PYHKIUH;

— OompeneNnsaTh 3HAYCHUE TPOU3BOJHOMN
GyHKIMH B TOYKE 1O  H300pa’keHHIO
KacaTelbHOM K TpaduKy, INPOBEIECHHON B

Onepuposams NOHAMUAMU: NPOU3BOOHAS.
QyuKkyuu 6 mouke, KacameibHas K epagpuxy
@DyHKYUU, NPOU3BOOHASL PYHKYUU,

— BBIYUCIAMb NPOUIBOOHYI0 OOHOYJIEHA,

MHO20UIEHA, K8a0pamHo2o KOPHS,
NPOU3BOOHYIO CYMMbL (DYHKYULL
— BbIYUCTSAMD nPoU3800HbLE




3TOH TOUKE;
— pewmarb HECIOXHbIE
HpI/IMeHeHI/IC CBS3HU

3aJaud  Ha
MEXy IPOMEXKYTKaMHU
MOHOTOHHOCTH M  TOYKaMH DJKCTpeMyma
byHkuuy, c OJIHOM CTOPOHBI, u
MPOMEKYTKaMU 3HAKOIOCTOSIHCTBA U HYJISAMU
IPOM3BOIHON ATOM (PYHKIIMH — C JPYTOH.

B noBcenHeBHOM XU3HU U TTPU U3YUYCHUU
JPYTUX MPEeIMETOB:

MOJIb3YSACh  rpauKaMu,  CpaBHUBATh
CKOPOCTH BO3pacTaHusi (pocTa, MOBBIIICHUS,
YBEJIMYEHUS U T.II.) WIH CKOPOCTU yObIBaHUS
(majeHusi, CHMXKCHHS, YMEHBIICHHS U T.II.)
BEJIMYMH B PEaJbHBIX MPOIIeccax;

— COOTHOCHUTH TpauKd peaTbHBIX
IOPOLECCOB U 3aBUCHUMOCTEH ¢ UX
ONMCAHUSAMH, BKJIIOUYAIOLIIUMU
XapaKTepUCTUKU  CKOPOCTH  HW3MEHEHUs
(OBICTpBI POCT, MJIABHOE MTOHMKEHUE U T.I1.);

— HCIOJIb30BaTh TpaQuKud pealbHbIX
MNPOLECCOB ISl  PEHICHHS  HECIOXKHBIX
NPUKIAIHBIX 33/1a4, B TOM YHCJIE ONPEEIIss
1o rpauKy CKOPOCTh XOJa Mpoliecca.

NEeMEHMAPHBIX QYHKYUL U UX KOMOUHAYUL,
UCNONL3YS CNPABOYHBLE MATNEPUATIBL,

— uccne0osamv 8 NpocCmeuwux Caydasx
@YHKYUU Ha MOHOMOHHOCMb, HAXOOUMDb
Haubonbwue U  HAUMeHbuue — 3HAYeHUs
@yHKyuil, cmpoums epaghuKu MHO2OUIEHO8 U
npocmeuux — PayuoOHAIbHbIX — QYHKYUU ¢
UCnoIbL308aHUEM annapama
MaAmemMamuyecko2o aHanusa.

B nosceonesnoil sicuznu u npu uzyweHuu
Opyeux yueOHvix npeomMemos:

—  pewiamv NPUKIaOHble 3A0auu U3
ouonocuu, QusuKy, XumMuu, 9KOHOMUKU U
opyeux npeomemos, CB853aHHbLE c

uccneoosanuem xapakmepucmuk pedajlbHblx

npoyeccos, HAxoMCcOeHueM HAubOIbWUX U
HAUMEHbWUX — 3HAYeHUll,  CKOpoCmu U
VCKOpeHUsl U m.n.;

—  ummepnpemuposamv  NOJLYYEHHble
pe3yibmamaol

CraTucTHKa B TCOpUA BCPOHTHOCTeﬁ, JJOTHKA U KOMﬁI/IHaTopI/IKa.

— OmnepupoBatb Ha ©0a30BOM YpOBHE

OCHOBHBIMH OInurcaTeJIIbHbIMAU
XapaKTEepUCTHKAMH  YHCJIOBOTO  Habopa:
cpenHee apudMeTuIecKoe, MeuaHa,

HauOOoJIbIIee M HaNMEHbIIee 3HAYCHNS;
— omepupoBaTh Ha 0a30BOM YypOBHE

MOHATUSIMH:  YacTOTa W BEPOSATHOCTH
COOBITHS, CIYYalHBIA BBIOOP, OMBITHI C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU
COOBITHSIMH,

— BBIYHCIATH BEPOSATHOCTH COOBITHH Ha
OCHOBE IOJCYETa YHUCIa HUCXO0A0B. B
MOBCEHEBHON JKW3HM W TIpU H3YYCHUH
JPYTUX MPEIMETOB:

— OIICHWBATh M CPaBHUBATh B MIPOCTHIX
CIy4asix BEPOSTHOCTH COOBITHH B peanbHOM
KHU3HH,

— YWTaTh, COIOCTAaBIATH, CPaBHHUBATB,
UHTEPIPETHPOBATh B  MPOCTBIX  CIy4asx
peanbHbIe JaHHBIC, TPEICTABICHHBIC B BHUJIC
TaOIuIL, AUarpamMm, rpauKoB.

Hmems npedcmaenenue o OUCKpemHbIX U

HenpepbleHblX C]Zyllaleblx genuduUHax u
pacnpedeﬂeﬂuﬂx, o Heszasucumocmu
CJZy'iCleH blX 6€JTUYUH,

- umembosv npedcma@xzeﬂue o

MAMemMamuyeckom OXCUOAHUU U OUCnepcuu
CLYYAUHBIX BEIUYUH;

— uUMemb npeocmasieHue 0 HOPMATbHOM
pacnpeoeneHuu U  NpumMepax HOPMAlIbHO
pacnpeoeneHHbIX CIYYAUHbIX BeIUUH,

— NOHUMAMb CYMb 3AKOHA OObUUUX YUCe
u  6blOOPOUHO2O  Memooa  UIMepeHUs.
8eposimHocmet;

— umems npedcmagiexue 06 YCIOBHOU
8EPOSIMHOCMU U O NOJHOU 8epPOIMHOCHIU,
NPUMEHAMb UX 8 PeUleHUU 3a0ay;

— umemb npeocmasieHue O BANCHBIX
YACMHbBIX suoax  pacnpeoeieHull u
NPUMEHAMb UX 68 peuleHUU 3a0ay;

— umemsv npeocmaeieHue O Koppersiyuu
CAVUAUHBIX B8eIUYUH, O JUHEUHOU pecpecCull.
B nosceonesnou ocusnu u npu uzyuenuu
Opyeux npeomemos:

— BLIYUCTAMND unu OoYeHusambv
8eposIMHOCMU COOLIMULL 8 PEealbHOU HCUSHU,
HeCN0dCHble 3a0a4u HA NpUMEeHeHUue 3aKOHA
OONbUIUX YUCeN 8 COYUONO2UU, CIMPAXOBAHULU,




30pasooOXpaHeHul, obecneuenuu
bezonacHocmu HaceleHus 8 UpPe3BbIUAUHbIX
CUMYayUusix.

—  gblbupamsv  nooxooswue  Memoovl
npedcmasieHust u 06pabomxku OaHHLIX;
— yMemb peulams HeCl0MHCHble 3A0ayu Ha

npUMeHeHue 3aKoHa  OOonbWUX —uucel 8
coyuonozuu, cmpaxoeanuu,
30paBoOOXpaAHeHUU, obecneuenuu

bezonacHocmu HaceleHus 6 ’{p€36bl'{a1;ll-lblx
cumyayusix

TekcrToBble 3aHa4Un

— PemaTtp HecioXKHBIE TEKCTOBBIE 3aJadyM
pPa3HBIX THIIOB, — AaHAINW3UPOBATH YCIOBHUE
3aJa4u, P HEOOXOAMMOCTH CTPOUTH IS €€
peUIeHUs]  MaTeMaTHYeCKyl0  MOAENb;, —
NOHUMAaTh W HCIOJNB30BAaTh JUIA PEIICHHS
3aJaud  MHQOPMALMIO, TPEICTABICHHYIO B
BUJIC TEKCTOBOW U CUMBOJILHOI 3aITUCH, CXEM,
TabNuI, aAuarpamm, rpadukoB, PUCYHKOB; —
JICWCTBOBATh 110 AITOPUTMY, COACPIKAIEMYCS

B YCJI0BUHA 3aga4u; - HCIIOJIB30BaTh
JIOTUYCCKUE PaACCYKACHUA IIpU PCIICHUU
3aJa4u, pa6 OTaThb C HM30BITOYHBIMH

YCIIOBHSMH, BBIOMpas U3 Bcell mHMOpMaIum,
JaHHbIe, HEOOXOIMMBIE JJISl PEIICHUs 3a/1a4U;
—  OCYIIECTBJISTH  HECIOXHBIM  mepedop
BO3MOXKHBIX pEIICHWH, BBIOMpas M3 HHUX
ONTUMAJIHOE o KPUTEPUSIM,
c(hopMyTUPOBAaHHBIM B YCIIOBHUU;

— aHaNM3MpOBaTh U  HHTEPIPETHPOBATH
MIOJTyYCHHBIC PEIICHUS] B KOHTEKCTE YCIIOBUS
3a/1a4d, BBIOMpATH peleHus, HE
POTHBOpPEYAINE KOHTEKCTY;

— pemiath 33Jayd Ha pacyeT CTOMMOCTHU
HOKYIOK, YCIYT, HO€3/I0K U T.IL.;

— pelaTh HECIIOKHBIC 33/a4M, CBSI3aHHBIE C
JOJIEBBIM y4acTHEM BO BIaJeHUU (UPMOH,
IPEINPUSTHEM, HETBUKAMOCTHIO;

— pemarh 3aJa4d Ha MPOCThIE MPOLEHTHI
(cuctemMbl  CKHJIOK, KOMHCCHUHM) U  Ha
BBIUUCIICHHE  CIOXKHBIX  TPOIICHTOB B
pa3IMYHBIX CXeMaX BKJIAQJO0B, KPEIUTOB U
UTIOTEK;

— peliaTth MpakTHYECKHe 3a7aud, Tpedyromue
UCTIOIB30BaHUSl OTPUIATEIBHBIX YHCEN: Ha
oTpeielieHue TeMIepaTyphl, Ha ONpeieieHne
MOJIOKEHUSI Ha BpeMeHH O ocu (10 Hamiei
3pbl W TIOCNE), Ha JBHXXEHHUE JIEHEXKHBIX
CpencTB (MPUXO0a/pacxoj), Ha OIMpeeTICHUE

— Pewamb 3a0ayu pazuvlx munos, 6 mom
yucie 3a0a4u nOGbIUEHHOU MPYOHOCTIU,

—  eblOupamv  ONMUMATILHLIL — Memoo
pewenus: 3a0a4u, paccmampuias paziuyHble
Memoobl;

— cmpoums MOOeNb peuleHus 3a0au,
npoBoOUMb 00KA3AMENbHbIE PACCYIHCOCHUS,

— pewams 3a0aqu, mpeoyrowue nepebopa
8apuUaHmos, NpPoeepKu  YCi08ull, 8blOOPA
ONMUMATBLHO20 pe3yIbmama,

— QHANU3UPOBAMb U UHMEPNPEMUPO8aAmyb
pe3yibmamsl 8 KOHmMeKCme YClosus 3a0ayl,
8bI0Upamb  peulenus, He Hnpomusopedaujue
KOHmMeKcmy;

— nepegooumv npu  peuweHuu 3a0aqu
ungopmayuro u3 00HOU Gopmvl 8 Opyayio,
UCNONL3YS  NpU  HeoOXOOUMOCMU — CXeMbl,
mabauysl, epapuru, ouaspammol;

B noeceonesnotl scuznu u npu uzyienuu
Opy2ux npeomemos:

— pewams Hpakmuyeckue 3a0ayu U
3a0a4u u3 Opyaux npeomemos.




TJTYOWHBI/BBICOTHI | T.I1.;

— WCTOJb30BaTh MOHSATHE MaciiTada it
HAXO0XJICHUS PACCTOSSHUHA M JUIMH Ha KapTax,
IUIaHAX MECTHOCTH, IUIaHaX IOMEUICHHUH,
BBIKPOWKAX, MpuU paboTe Ha KOMIBIOTEpPE H
T.1. B IOBCEIHEBHOM JXU3HU U NIPH U3yYCHUN
JIPYTHX TIPEIMETOB:

— pemaTh HEeCJIOXKHbIC MPAKTHYECKUE 3a/1a4H,
BO3HUKAIOIINE B CHUTYaIUsSX ITOBCETHEBHOM
KU3HH

I'eomerpus.
OnepupoBaTh Ha 6a3oBoM YpOBHE Onepuposamv ~ NOHAMUAMU: MmouKa,
NOHATUSAMM: TOYKA IIpsiMasi, IUIOCKOCTb B | npamas, NJIOCKOCMb 6  NpoCmpaxcmee,
IIPOCTPAHCTBE, napajuieIbHOCTh U | napannieibHocms U NEpneHOUKVIAPHOCHb
NEPIEHAMKYIAPHOCTD NPAMBIX U IIIOCKOCTEH; | npsAmblX U NIOCKOCMEN, — APUMEHAMb OJisl
— pacno3HaBaTh OCHOBHBIE BUJIBI | peuienus 3a0ady 2eomempuyeckue ¢haxmeol,
MHOT'OIPAHHUKOB (mpusma, MUPAMUJIA, | eClU YCI08UsL NPUMEHEeHUs. 3A0aHbl 6 S6HOU

MPSIMOYTOJIBHBINA TMapajuieNienumes, Kyo); —
n300pakaTh U3ydaembie (GUTYPBI OT PYKH H C
PUMEHEHUEM IPOCTBIX YEepPTEIKHBIX
UHCTPYMEHTOB; nenatb  (BBIHOCHBIC)
IUIOCKUE YEPTS)KU U3 PHUCYHKOB IPOCTBIX
00BEeMHBIX (DUTYp: BHI CBEPXY, COOKY, CHUZY;
- U3BJICKATh UH(POPMAIIHIO 0
POCTPAHCTBEHHBIX re€OMETPHUECKUX
¢durypax, NpeacTaBICHHYI0 Ha 4YepTekKax H
pUCYHKaX; — MPUMEHATh Teopemy Iludaropa

npu BBIYUCICHUN DJIEMEHTOB
CTEpEOMETPUYECKUX  (Uryp; HaXOJUTh
00BeMBI u IUIOIIAN ITOBEPXHOCTEN
IIPOCTENIINX MHOTOTPaHHUKOB c
npUMEHEeHHeM (opMya; — paclo3HaBaTh

OCHOBHBIE€ BHUJBl TeJl BpalleHUs (KOHYC,
UMIMHJP, cepa U 1Iap); — HAXOAUTh OOBEMBI
U IUIOIIAJHA IOBEPXHOCTEW IPOCTEHUINUX
MHOTOTPaHHMKOB M TEJI  BpAIleHHA C
npuMeHeHueM ¢Gopmyn. B noBcenHeBHOIM
JKU3HU U IIPU U3YYEHHUH IPYTUX NPEAMETOB: —
COOTHOCHTb aOCTpakTHbIE T'€OMETPHYECKHE
HNOHSTHS U (DAaKThI C pealIbHBIMU JKU3HEHHBIMU
00BEKTaMU M CHUTYallUSIMU; — HCIOJIb30BATh
CBOMCTBA IIPOCTPAHCTBEHHBIX
reoMeTpuueckux  Quryp Juig  peuieHus
TUIOBBIX 3aJa4 NMPAKTUYECKOTO COJEpKaHUS;
— COOTHOCHUTH IUIOLIaJM TOBEPXHOCTEN Tel
OJIMHAKOBOM (DOPMBI Pa3TUYHOrO pa3Mepa; —
COOTHOCUTH OOBEMBI COCYJOB OJMHAKOBOU
GopMBI Pa3IMYHOTO pa3Mepa; — OLIEHUBAThH
(¢opMy NpaBUWIBHOTO MHOTOIpaHHHMKA IOCIE
CIOWJIOB, Cpe3oB U T.I. (OmpenensTh
KOJIMYECTBO BEpUIMH, pedep M rpaHei

Qopme; — pewiamsv 3a0a4u HA HAXOHCOEHUE
2e0MempuUYecKux 8eIuyun no oopasyam uiu
aneopummam, — o0enams (8bIHOCHblE) NIOCKUE
yepmedsicu U3 PUCYHKO8 00beMHbiX ueyp, 6
MOM YUCLe PUCOBAmMb 6UO C8epXy, COOKY,
CmMpoums  CeueHusi MHO20CPAHHUKO8, — —
uzeneKamo, UHMEPNPemupo8ams u
npeoopazoevieams ungpopmayuio 0
2eoMempuyeckux Queypax, npeocmagieHHy0
Ha uepmesncax, - npUMEHAMb
2eomempuyeckue  gakmol 0Nl peueHus.
3a0ay, 6 MmMOM uucie NpPeonoIALAIOUUX
HEeCKONILKO WA208 peuleHus;, — ONUCHIBANb
B3AUMHOE  PACNONOJNCEHUe  NPAMBIX U
niockocmeu 8 npocmpancmee; —
Gopmynuposams  ceolicmea U NPUSHAKU
Queyp, — O0oKasvleamv 2eoMempuyecKue
VMEepHcoeHus, — 61ademv CMaHOaAPMHOU
Kaaccugpurayuerl nPOCmMpaHCmMEeHHbIX pueyp
(nupamuovl, npusMel, nApaierenunedsl);
HAxo0ums 00vbeMbl U NIOWAOU NOBEPXHOCMEN
2eoMempuyeckux — mei ¢ NpUMEHeHUeMm
Gopmyn; — GblUUCAMb PACCMOAHUSL U Yelbl 8
npocmpancmee. B noeceonegnoti mcusnu u
npu  usydeHuu  Opyeux npeomemos. - —
UCNONb308AMb  CEOUCMBA  2COMEMPUYECKUX
Queyp Ona peweHus 3a0ay NPAKMULECKO20
xapakxmepa u 3aday u3 opyeux oobnacmei
3HAHUl




MOJIyYE€HHBIX MHOTOTPAHHHUKOB)

BekTopbl 1 KOOPAMHAT bI B IPOCTPAHCBE.

OnepupoBatb Ha  0a30BOM  ypOBHE Onepuposams  noHamMusAMU  0EKAPMOBbL
MOHSITHEM  JICKQPTOBBI ~ KOOPJAWHATBHI B | KOOPOUHAMbL 8 NPOCMPAHCMEE, BEKMOp,
IIPOCTPAHCTBE;, — HaxXOAUTb KOOPIAUHATHI MOOYIb  6€KMOPA, PABEHCMBO  6EKIMOPOS,
BEpILUH KyOa u HPSMOYTOJBHOTO | KOOpOUHAmMbL  6eKMopa, — Y20l — MeHcoy
napajuieNienumne1a 8eKmopamu, CKAsIpHOE npouseeoerue

8EKMOp0o8,  KOJIUHEapHble  8eKMOopbl,  —
HAX00UmMb  pacCmosiHue  MexHcoy  08YMsl
MOYKaAMU, CYMMY 8EKMOPO8 U Npou3eedeHue
8eKMOpA HA YUCTO, Y20l MEHCOY BEKMOPAMU,
CKANsIpHOe — npousseoenue,  pacKiaobléamy
gekmop  no 08yM HEKOIUHEeAPHbIM
gekmopam;,  —  3a0asamv  NJIOCKOCHIb
ypasHenuem 8  0eKapmosou  cucmeme
Koopounam,; — pewams npocmeliuiue 3a0a4u
86e0eHUeM BeKMOPHO20 ba3uca
Hcmopusa mamemamuxu

OnuceiBaTh  OTACNIbHBIE  BBIJAIONIAECS Ilpeocmasnsams  6Kk1a0  8bIOAIOUUXCA
pe3yNbTaThl, MOJYYCHHBIE B XOJE DPA3BUTHS | MAmMeMamuKkos 8 pazeumue Mamemamuru u
MaTeMaTHKH KaK HAyKHW; — 3HATh MPHUMEPBI | UHbIX HAVYHBIX 0Oaacmell; — NOHUMAMb PO.b
MaTEeMAaTHYECKUX OTKPBITHA W WX aBTOPOB B | Mamemamuxu 6 pazsumuu Poccuu
CBS3M C OTCUYECTBEHHOM U  BCEMHPHOM

UCTOPHUEN; — IOHMMATh POJb MAaT€MaTHKU B
paszButuu Poccun

MeToabl MaTeEMATHKH

[IpuMeHATh M3BECTHBIE METOAbl MpHU
pELICHNH  CTAaHAAPTHBIX  MaTEMAaTHYECKUX
3a71ad4;

— 3ame4yaTh M XapaKTEepU30BaTh
MaTeMaTU4YeCKue 3aKOHOMEPHOCTH B
OKpYKaroIleH 1eVCTBUTEIILHOCTH;

MPUBOJIUTh TPUMEPHI MATEMATHYECKHX
3aKOHOMEPHOCTEN B IPUPOAE, B TOM YHUCIE
XapaKTEPU3YIOIINX KPACOTy U COBEPIIECHCTBO

—  Hcnonvzoeamv ocnosHbie  Memoobl
JoKkazamenvbcmed, npoeoounv
00KA3amebCmeo u 8bINONIHAMb
onposepaicenue;

—  NpUMEHSMb  OCHOGHblE  Memoobl
PeUeHUs: MamemMamuieckux 3a0au;

- Ha ocHO8e Mamemamuyeckux
3aKOHOMEpHOCmell 8 npupooe

xapakmepuzoeambvb Kpacomy U CO6EPUUEHCM B0

OKPYXXAIOIIEro ~ MHpa M NPOU3BCACHUH | oxpyoxcaioweco  mupa u  npouzseOenuil
HCKYyCCTBa uckyccmea,

— NpUMeHsAmMb npocmenuiue npocPammuble
cpedcmea u I1eKmMpOHHOKOMMYHUKAYUOHHbLE
cucmemvl Npu peweHuu MamemamudyecKux
3a0au

[Iporpamma  oOecreunBaeT  JOCTHKEHHUE  CICIYIONIUX  pPE3yJbTAaTOB  OCBOCHUS

00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O CPETHETO 00pa30BaHMUSL:

JIuunocTHbie: 1) chHOpPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO Da3BUTHUSA HAYKH;

KPUTHUYHOCTb MBIIIJICHUS,

HEKOPPCKTHBIC BBICKA3bIBAHWA, OTJIINYATh TUIIOTE3Y OT (l)aKTa;
2) FOTOBHOCTh M CIIOCOOHOCTH BECTHU auaiaor ¢ Jpyrumu JHOAbMH, OOCTHUIaTh B HEM
B3aMMOIIOHUMAaHUsA, HAXOJUTh 06I_HI/IG eI 1 COTpYAHHUYATh AJId UX DOCTHIKCHUA,

YMCHHEC pacClio3HaBaTb JIOTHYCCKU



3) HaBBIKM COTPYIHUYECTBA CO CBEPCTHUKAMH, ACTbMH MIIAJIIETO BO3pPacTa, B3POCIBIMU B
00pa3zoBaTenbHON, OOIIECTBEHHO IMOJIE3HOM, yUeOHO-HCCIIeIOBATEIHCKON, TPOCKTHON M JAPYTUX
BUJIaX JESATCILHOCTH,

4) rOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIe CaMOOOpPa30BaHHUI0, HA POTSHKEHUN
BCEH KM3HHU; CO3HATEIBHOE OTHOIICHHE K HEMPEPhIBHOMY OOPa30BaHUIO KaK YCIOBHUIO
yCHemHoM npodeccuoHalbHON 1 001IECTBEHHOMN JAesITeIbHOCTH;

5) 3CTeTHYecKOoe OTHOIICHHE K MHUPY, BKIIOYas 3CTETHKY ObITAa, HAYYHOT'O U TEXHUYECKOTO
TBOPYECTBA;

6) OCO3HaHHBIM BBIOOp Oymymiel Tpodeccuu U BO3MOXKHOCTEH peanu3aliii COOCTBEHHBIX
JKU3HEHHBIX IUIAaHOB; OTHOIIEHHWE K NpO(EeCcCHOHATbHOU MJESTeNbHOCTH KaK BO3MOXKHOCTHU
y4acTusi B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYJAAPCTBEHHBIX, OOIICHAIMOHAIBHBIX
npo0Jem.

MertanpeaMeTHble:

1) yMmeHHe CaMOCTOSITENIBHO OMNpEAENsATh IeNu JAEATeIbHOCTH U COCTAaBISATH IIJIaHbI
NEeSTeIBbHOCTH;  CAMOCTOSITENIbHO — OCYIIECTBISATh, KOHTPOJMPOBATH U KOPPEKTHPOBATH
JESITEIbHOCTD; MCIIOIb30BaTh BCE BO3MOXKHBIE PECYPCHI AJI JOCTUKEHHS IMOCTABJICHHBIX Ieen
U pean3alyy TUIAaHOB JIeITeIbHOCTH; BEIOMPATh YCIICIIHBIE CTPATETUN B PA3JIMYHBIX CUTYaIUSX;
2) yMeHHE TMPOAYKTUBHO OOINAThCA M B3aMMOJCICTBOBATH B MPOIECCE COBMECTHOMN
NESTCIIbHOCTH, YYUTHIBATh [O3HMIMUA JIPYTMX YYaCTHHUKOB JEATEIbHOCTH, d(H(HEKTHBHO
pazpemniaTh KOH(QIUKTHI;

3) BiageHWe HaBBIKAMH I103HABATEIbHOH, Y4YEOHO-MCCIENOBATEIBCKOW W MPOEKTHON
NEeSTENIbHOCTH, HaBBIKAMU  pa3pellieHuss Mpo0siieM; CIocOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIILHOMY MOMCKY METOOB PEIICHUS MPAKTHYCCKUX 3a/1a4, MPUMEHEHHUIO Pa3TMYHBIX
METOJIOB MIO3HAHUS;

4) TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSTEIbHOW HH(POPMAIMOHHO-TIO3HABATEIBHOMN
JESTENIbHOCTH, BKIIIOYash YMEHUE OPUEHTHUPOBATHCA B Pa3NUYHBIX HMCTOYHUKAX HHGOpMAILINU,
KPUTHYCCKH OIICHHBATh W HMHTEPIPETUPOBATH WHGOPMAIUIO, TOIYyIaeMYI0 U3 Pa3IMYHBIX
HUCTOYHUKOB;

5) yMeHHE WCIOIb30BaTh CPEJACTBA MH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHN
(manee — WKT) B pelieHUu KOTHUTHUBHBIX, KOMMYHHKATUBHBIX M OPTaHU3AI[MOHHBIX 3ajad C
COOII0ACHHEM TpebOBaHMI IPrOHOMUKH, TEXHUKU 0e30MacHOCTH, TUTHEHEI,
pecypcocOepexeHus, MPaBOBBIX M STUYECKUX HOPM, HOPM UH(DOPMAIIMOHHON O€30MacHOCTH;

6) By1a/ieHHE S3BIKOBBIMU CPEICTBAMU — YMEHHUE SICHO, JIOTUYHO M TOYHO M3JIaraTh CBOKO TOUKY
3peHusl, UCTIOIh30BaTh a/IEKBATHHIE SI3bIKOBBIE CPEICTBA;

7) BllajieHNe HaBbIKaMH MMO3HABATENbHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEUCTBUN U
MBICTUTENBHBIX MPOIECCOB, UX PE3yIbTATOB U OCHOBAHWM, TPAHUI] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX ITO3HABATEIHHBIX 33124 M CPEJICTB UX JIOCTHIKCHUSI.

IIpeamerHsle.

Ba3oBblii ypoBeHb

[TpenMeTHBIC pe3yabTaThl OCBOCHUS MHTETPUPOBAHHOTO Kypca MaTeMaTUKH OPUEHTUPOBAHBI Ha
(dbopMHpOBaHUE TEIOCTHBIX MPEICTABICHUNA O MHUpE W OOMIeH KYJIbTyphl OOYJalOUIMXCs MyTEM
OCBOGHHUSI CHUCTEMAaTHYECKUX HAyYHBIX 3HAHUU M CHOCOOOB JCHCTBHII Ha MeTanpeaMeTHOM
OCHOBE, a TpPEIMETHBIE pe3ylIbTaThl OCBOCHHS Kypca aireOpsl M Havyajdl MaTeMaTHYecKOTro
aHaimm3a Ha ©0a30BOM ypOBHE OpPHUEHTHUPOBAHBI Ha OO0ECIEUeHUE MPEUMYIIECTBEHHO
00111e00pa3oBaTeIbHON U OOIIEKYIBTYPHON TTOATOTOBKH.

Onu npeanonaraiot: 1) chopMUPOBAHHOCTH MPEACTABICHUN 0 MAaTEMATHKE KaK YaCTH MHUPOBOM
KyJbTYphl U O MECT€ MAaTEMAaTHKH B COBPEMEHHOW IMBHJIM3AIMH, O CIOCO0aX OMHCAHUS Ha
MaTEeMaTHUYECKOM SI3bIKE SIBJICHHUI PealbHOTO MHPA;

2) chOpMUPOBAHHOCTh MPEACTABICHUI O MaTeMaTHYCCKUX IOHATHIX KaK O BaKHEHIIIHX
MaTeMaTHYECKUX MOJEISAX, TO3BOJISIONINX OMUCHIBATh U U3y4aTh pa3HbIe MPOIECCH U SBICHUS;
MOHWMaHHE BO3MOXXHOCTH aKCHOMAaTHYECKOTO MOCTPOSHHSI MAaTEMAaTHIECKUX TEOPHil;



3) BnajeHue METOJaMHU J0Ka3aTeIbCTB U AJITOPUTMOB pEIICHHS; YMEHHE HMX HPUMEHATb,
IIPOBOJUTH JOKA3aTEJIbHBIE PACCYKIAEHUS B XOJI€ PEILICHUS 3a/1a4;

4) BnaseHHWE CTAHJAPTHBIMU MNpPUEMAMHU pELICHHUS pPAlMOHAIBHBIX U HMppalMOHAIbHBIX,
MIOKa3aTeJIbHbIX, CTEINEHHBbIX, TPUTOHOMETPUYECKUX YpPAaBHEHHII M HEPABEHCTB, MX CHCTEM;
UCIIOJIb30BAHNUE I'OTOBBIX KOMIIBIOTEPHBIX IIPOrPAMM, B TOM YHUCJIE JUIS TOMCKA IIyTH PELICHUS U
WJUTFOCTPALIMY PELICHUS] YPAaBHEHUN U HEPABEHCTB;

5) chopMHUPOBAaHHOCTH MPEACTABICHUH 00 OCHOBHBIX MOHATHUAX, HAEIX U METOAAX
MaTeMaTUYECKOr0 aHaJIN3a;

6) chopMUPOBAHHOCTH MPEJCTABICHUN O MPOLIECCaX M SBJICHUSAX, UMEIOLINX BEPOSITHOCTHBIN
XapakTep, O CTaTUCTUYECKHX 3aKOHOMEPHOCTAX B pPEaJbHOM MHpE, 00 OCHOBHBIX IOHSTHUSX
AIIEMEHTAPHON TEOpPHH BEPOATHOCTEH; CHOPMHPOBAHHOCTH YMEHHUH HAXOAWTh U OICHUBATH
BEPOATHOCTH HACTYILJICHUS COOBITUH B NPOCTEHIINX MPAKTUYECKUX CUTYalUsX U OCHOBHBIE
XapaKTEPUCTUKH CIIy4alHbIX BEIUYHH;

7) BiajieHWE HABbIKAMHU HUCIOJb30BAaHUS TOTOBBIX KOMIBIOTEPHBIX MPOTpaMM IPU PELICHUU
3a/1a4.

Conepxanue kypca matematuku B 10-11 kiaccax

ba3oBblii ypoBeHb
Auredpa. MHOrowieHsl OT OJHOM INEPEMEHHOM M UX KOpHU. PasnokeHue MHOrouwieHa c
HenpiMA KO3 QHUIMEeHTaMH Ha MHOXUTENU. KOMIUIeKCHBIE 4YHMClIa W UX T€OMETpPHYECKas
UHTepHpeTanus. ApudmeTndyeckue JeMcTBUS HaJ KOMIUIEKCHBIMH YHCIAMM: CIIOKEHHE,
BBIUMTaHUE, YMHOXKEHUE, NeneHne. OCHOBHAs TeopeMa anreOpsl (0€3 10Ka3aTebCTBa).
MaremaTnyecknii ananan3. OCHOBHblE CBOHCTBA (YHKLUH: MOHOTOHHOCTb, MPOMEXYTKH
BO3pacTaHusd U YyObIBaHUS, TOYKM MAaKCUMyMa W MUHUMYMa, OTPaHMYEHHOCTb (YHKUUH,
4ETHOCTh U HEYETHOCTD, IEPUOJUIHOCTD.
DneMeHTapHbIe (YHKIMU: KOPEHb CTENEHM N, CTENEHHAs, MOKa3aTelbHas, JlorapupMuieckas,
TpuroHomerpuueckue  ¢yHkuuud. CBolicTBAa W rpaduKM  3JIEMEHTapHbIX  (QYHKIUIL.
Tpuronomerpuueckue GopMysibl IPUBEACHUS, CIOXKEHHS, TBOIHOTO yria.
[Ipocreiime npeobpazoBaHMs BBIPAKEHUH, COJEpXKAIUX CTENEHHbIE, TPUTOHOMETPHUUECKUE,
jJorapumuueckue M ToKa3aTenbHble (QyHKUMU. PelieHne COOTBETCTBYIOMIMX MPOCTEHUIINX
ypaBHeHM. PemeHre npocTelmx noka3aTesbHbIX U JIOrapuPpMHUUECKUX HEPABEHCTB.
[Tonsitue o komno3zuuuu ¢yHkiuil. [lonsTie 06 0OpaTHON QyHKIIUY.
IIpeoOpa3oBanust rpadukoB GyHKUU: MapajuledbHBIN MEPEeHOC, pacTsbKeHUe (CKaTHe) BAOJb
OCH OpJUHAT.
[Tonstue o HempepblBHOCTH (GYHKIMU. [IpoMeXyTKH 3HAKOMOCTOSIHCTBA HEMPEPhIBHOM
¢byHKIMM. MeTo1 UHTEPBAJIOB.
[Tonsatue o nmpenene nocienoBareabHOCTH. CymMMa O€CKOHEUHO YOBIBaroIel reoMeTpuuecKon
IPOrPECCHUH.
[Tonsatne o mnpousBogHoM ¢(yHKIMM B TOuKke. DUINUECKUH M T'EOMETPHUUECKUH CMBICIT
npou3BogHON. [Ipon3BOIHBIE OCHOBHBIX JIEMEHTApHBIX (QYHKIUH, TpOoN3BOHAsS QYHKIIMU BHUJIA
y = f (kx + b). Mcnonp3oBanue MpOU3BOAHOW MpPH HCCIEIOBAHUU (YHKIHUN, MOCTPOCHUU
rpadukoB (IpocTeiiume ciydan).
Hcnonb3oBanue CBOWCTB (YHKIMHA MPH PEIIEHUN TEKCTOBBIX, (PU3MUECKUX U T€OMETPUUYECKUX
3agad. Pemienue 3a1a4 Ha SKCTpEMyM, HAaXOXKIEHHE HAaMOOJbIIEr0 M HAUMEHbBIIEro 3HAYCHUM.
[Tonstue 00 ompeneséHHOM HMHTErpajie Kak IUIONaau KpUBOJIMHEHHON Tpamernuu. d®opmyna
Hrrotona—Jleitoauna. [leppoobpasznas. [Ipmnoxenus onpenenéHHOTO HHTErpaa.
BeposiTHOCTH U cTaTHCTHKA. BriOopku, coueranusi. bunomuanbubie ko3dduuuents. bunom
Herotona. Tpeyronbauk [lackans u ero cBoicTaa.
Omnpenenenue u npumepsl ucnsltTanuil beprym. @opmyna Ui BEpOATHOCTH YHCIIa YCIIEXOB B
cepun wucnbiTaHuil bepHymnmn. Martematnueckoe OXHJ@HUE 4YHCIIa YCIHEXOB B HCIBITAHUU
beprymn.



OcHOBHBIE IPUMEPHI CIyYalHBIX BEIUYUH. MaTeMaTHUeCKOe 0’KUJAaHUE CIIy4allHON BEIMYUHBI.
He3aBucuMocCTh CitydaliHbIX BEIMYUH U COOBITHIA.

[IpencraBieHue o 3aKOHE OOJBIIMX YMCEI JJIS ITOCIIE0BATEIbHOCT HE3aBUCUMBIX HUCIIBITAHUH.
EcrecTBeHHO-HayuHbIe IPUMEHEHUS 3aKOHA OOJIBLINX YHCEIL.

ba3oBblil ypoBeHb.

I'eomerpus.

Ilosmopenue. Pemienune 3amad ¢ NMPUMEHEHHEM CBOMCTB (Uryp Ha IUIOCKOCTH. 3agadd Ha
JIOKa3aTeNbCTBO M IIOCTPOEHUE KOHTpHpHUMepoB. lMcnosbp3oBaHuMe B 3ajadax INPOCTEHIIMX
JOTMYECKUX mpaBui. PemeHwe 3agad C  UCHOJB30BAHUEM TEOPEM O TPEYTrOJIbHHUKAX,
COOTHOIIEHUII B  MNpPSIMOYrOJbHBIX  TPEYrojbHMKAaX, (aKToB, CBA3aHHBIX ¢ 13
4eTBIpEXYroMbHUKAMH.  PemieHue 3amad ¢ HCIOMB30BaHMEM  (DaKTOB, CBSI3aHHBIX C
OKpYXHOCTsAIMU. Pemienue 3anay Ha U3MEpPEHMs HA TUIOCKOCTH, BBIYMCIICHHE JJIMH U IIOLAEH.
Pewenue 3a0au ¢ nomowpio 6ekmopog u koopounam. HarnsaHast ctepeoMeTpusi: GUTypsl U UX
n3o0paxkenus (Ky0, mupamua, npuzma). ['eomerpusi.

Touka, npsiMast ¥ IJIOCKOCTh B MPOCTPAHCTBE, aKCHOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HHX.
B3anmHOe pacnosiokeHre NpsMbIX U IUNIOCKOCTEH B IPOCTpaHCcTBe. [lapamnenbHOCTh NpsSAMBIX U
IUIOCKOCTE B mpocTpaHcTBe. M300pakeHHEe MpOCTEHIINX IPOCTPAHCTBEHHBIX (UIYp Ha
wiockocTd. PaccrosHus Mexay ¢urypamMum B IpPOCTpaHCTBE. YIJIBI B IPOCTPAHCTBE.
[lepnienguKkynapHOCTh HpAMBIX U IiockocTeidl. IIpoexkuus ¢urypsl Ha miockocts. IlpusHaku
NEPIEHIUKYJIPHOCTH TPAMBIX UM INIOCKOCTEH B  IpocTpaHcTBe. Teopema o0  Tpéx
neprneHaukyinspax.  Muororpannuku.  [lapamnenenunen.  CpolicTBa — IPSIMOYTOJIBHOTO
napajuleenunesa.

Teopema Iludaropa B mpocrpanctBe. [lpm3ama u mmpamupma. llpaBunpHas nupamMuaa u
npaBwibHas npusMa. [Ipsmas nupamMuga. SJI€MEHThI IPU3MbI U TUPAMUIBI.

Tena BpameHus: UMIMHApP, KOHYC, chepa u map. OCHOBHBIE CBOICTBA MPSIMOTO KPYrOBOTO
LWIMHAPA, TPSAMOro KpyroBoro KoHyca. M3o0pakeHue Ten BpalleHMs Ha IUIOCKOCTH.
Ilpeocmaenenue 06 yceuénHom KoHyce, ceueHUsi KOHYca (napanieibHoe OCHOBAHUN U
npoxoosiujee uepes GepuiUHy), cedeHus YUIUHOPA (NapanieibHo U NepneHOUKYJIsAPHO OcCU),
ceuenus wapa. Pazeépmra yununopa u konyca.

Ipocmetiwue KombuHayuu MHO202PAHHUKOG U MeJl 8PAUJEHUS MeNHCOY CODOLL.

Brruucienue 371eMEHTOB MPOCTPAHCTBEHHBIX (uryp (p€Opa, muaronanu, yrisl). [lmomans
MIOBEPXHOCTU NPAaBWIBHOM NUpamMHUAbl M MpsAMOW IpusMbl. Ilnomane noBepXHOCTH NPSAMOIO
KPYTrOBOTO IWJIUHIpPA, MPSMOTO KPyroBoro konyca u mapa. [lonarue o6 o6béme. OO0BEM
NUpaMU/Ibl U KOHYCa, IpU3MbI U IiinHApa. O0bEM 1mapa.

[TogoOubie Tena B mpocTpancTBe. CoomuowleHus mexcoy niouaosimu noeepxHocmeu u
00bEMaMU NOOOOHBIX Mell.

JIBuKeHMsI B MPOCTPAHCTBE: MapajlieNbHbIH NEPEHOC, LEHTpalbHAs CUMMETPHUS, CUMMETPUS
OTHOCHUTENIBHO IUIOCKOCTH, NOBOpOT. CBolicTBa ABMXKEHMH. I[IpuMeHeHue ABW)KEHHUH IIpU
peILIeHNH 3a]1a4.

BexkTopbI M KOOPpAUHATHI B IPOCTPAHCTBE .

CymMMa BEKTOpPOB, YMHOXXEHHE BEKTOpa Ha YHCIIO, Yol MeKIy Bekropamu. KosnmmHeapHbie U
KOMIUTaHapHbIEe BEKTOPBI. CKaIsIipHOE IPOU3BENEHUE BEKTOPOB. Teopema 0 pa3nokeHUH BEKTOopa
no TpéM HEKOMIUIaHApHBIM BekTopaMm. CkanapHoe npou3eedeHue 6eKmopos 6 KOOPOUHAMAX.
IIpumenenue 6exmopoe npu peuienuu 3a0a4 Ha HAXO0XCOeHUe PACCMOAHUL, ONUH, NIowaoell u
00vémo6. Ypaenenue niockocmu 6 npocmpancmee. Ypasuenue cghepvl 6 npocmpancmee.
Dopmyna 014 8bIYUCTEHUS PACCMOSHUA MENCOY MOUYKAMU 8 NPOCMPAHCME



TemaTu4eckoe JIAHUPOBAHHE C YKA3AHNEM KOJUYECTBA YACOB, 0TBOJUMbIX
Ha ocBoeHMe Kaxkaoi Tembl. (10b kiacc)

Paznen TeMmbl paznienon KomnnuecTtBo yacoB

IToBTOpeHune 4

['eomeTrpus. Brenenue [Ipenmet crepeomeTpru. AKCUOMBI 3
CTEpPEOMETPUU

HeKOTOpBIe CJICACTBHA U3 aKCHUOM

Aneebpa. Yucnosvie hynkyuu | OnpeneneHue YucioBor GYHKIIMH U CIIOCOOBI 6
ee 3aJaHus
Ceoticmea gynxyuii
Obpamuas gynkyus
I'eomerpus. I'nasa L. [TapaienpHble IPsIMBIE B IPOCTPAHCTBE 16
[TapaniensHOCTh MPSMBIX U [TapannenbHOCTh TPEX MPSIMBIX
IIJIOCKOCTEN [TapamienpHOCTH IPSIMOM U INTIOCKOCTH

Pemenue 3anay nmo teme "llapamiensHoCTh
MPSIMON U TJIOCKOCTH"

CkpenuBaroyecs npsiMble

VYTIIbl ¢ COHANpPaBICHHBIMU CTOPOHAMU
VYron mexnay nAByMs npsMbIMu. KOHTpobHas
pabota Nel(20 mMun)

[TapannenbHbIE IIIOCKOCTH

CBoiicTBa napajyieNbHbIX IIOCKOCTEN
Terparap

ITapannenenunen

CaoiicTBa napajuiesenunena

3amaun Ha IOCTPOCHUE CEUCHU M
KonTponbnas padora Ne 2

Pemenue 3anay no teme «llapamiensHoCTh
MPSIMBIX Y IJIOCKOCTEN»

Anre0bpa. Yucnosas okpysicHocmo 18
Tpuronomerpuueckue Yucnosasn okpysCcHOCMb HA KOOPOUHATNHOU
byHKIMHA niockocmu

Konmponvnasa paboma Ne 1
Cunyc u xocunyc. Taneenc u komanzenc
Tpuconomempuueckue QYHKYUU YUCI08020

apeymenma
Tpuconomempuueckue QyHKyuU y2n06020
apeymenma

@DYHKIMH y= SIn X, Y = COS X, UX CBOICTBa U
rpaduxu

[Toctpoenue rpaduka pynkuuu y = mf(x)
IToctpoenue rpaduka pynkuun y= f(kx)
OyHKINHK y = tg X, y = ctg X, X CBOMCTBA U
rpaduxu

KonTponbhas pabota no teme
«Tpuronomerpuyeckre QyHKIIMU»

Aunrebpa. [Ipocreiimme TpPUroHOMETPUUECKHE 9
Tpueonomempuueckue YpaBHEHHSI
YpaeHeHus MeToap! pereHus: TPUrOHOMETPHUECKUX

YpaBHEHU

KonTponbHas pabora no teme




«TpuroHomMerprueckue ypaBHEHUSD

I'eomerpus. I'nasa I1.
[lepneH IUKYISPHOCTD
MPSAMBIX U IJIOCKOCTEHN

[lepneHiuKynsipHBIE MIPSIMBIE B IPOCTPAHCTBE
[TapamnenpHble npsiMble, NEPIECHANKYIISIPHBIE
K IJIOCKOCTHU

[Ipu3Hak nepneHaANKyJIIPHOCTH IPSIMOU U
IJIOCKOCTH

Teopema o mpsiMOH, IEPIICHAUKYIISIPHOMN K
IJIOCKOCTH

Pewrenue 3a1au Ha nepHneHANKYJISIPHOCTD
IPSIMOM U TNIOCKOCTH

PaccrosiHue OT TOUKM 10 TUIOCKOCTH.
TeopeMa 0 TpEX NepHeHANKYIIApax

Yron Mexay npsMou U MII0CKOCThIO
JIByrpaHHbIN yroi

[Ipu3Hak nepneHANKYJIIPHOCTH ABYX
IIJIOCKOCTEN

[IpsiMOyTONBHBIN Mapasuieaenumne
Tpexrpannsiid yrosn. MHOrorpaHHslid yroi
KonTponbnas paboraNe3

17

Aneebpa. Ilpouszeoonas

UwucnoBble moCiIeI0BaTEIbHOCTH

[Ipenen yncnoBoil mocie10BaTeIbHOCTH
[penen pynkunn

Onpenenenue NpoU3BOIHON

Brruucnenue npous3BoaHBIX
HuddepenunpoBanue cI0KHOU QyHKINU.
VYpaBHeHHE KacaTeNbHOU K TpaQuKy GyHKIUN
KonTponbHas pabota no Teme «Bpruncienue
MIPOU3BOTHBIX )

[Ipumenenre npou3BOIHOM IS
rccneaoBanus QyHKIUM HA MOHOTOHHOCTD U
3KCTPEMYMBI

[Toctpoenue rpadukoB GyHKINH
Haxoxaenne HauboIbIINX U HAUMEHBIINX
3HaYEHUN QYHKIHNH

24

I'eomerpus. I'masa III.
MHororpanHuku

ITonsiTHIE MHOTOIpAaHHUKA

[Ipusma

[upamuna

IIpasunvnas nupamuoa

VYceuéHnas nupamuaa

CumMeTpHs B IPOCTPAHCTBE

[lonsTHE TPAaBUIBHOIO MHOTOTPAHHUKA
DneMeHTbl CUMMETPHUU MPaBUIBHBIX
MHOTOTPaHHUKOB

Pemrenne 3amau no reme «lIpaBuiibHbIE
MHOTOTpaHHUK!U

KonTponbHast paboraNe4

12

Anrebpa. KomObunaTopuka u
BEPOSITHOCTh

[IpaBusno ymHoxxeHus. KomOunaTopHble
3anaun. [lepecranoBkU U (hakTOpHAIIBI
Bb100p HECKOIBKUX 3JIEMEHTOB.
bunomuanbubie KO3PPUIHEHTHI
Cayyaiinbple COOBITHS U BEPOSITHOCTH

I'eomerpus. [loBropenune

Pemenue 3amay mo reme « AKCHOMBI




CTEPEOMETPUU U UX CIICICTBUMY.

Pewenue 3anau no reme «llapamiensHocTh
IPSIMBIX U IJIOCKOCTEN»

Pewenue 3amad o reme «
[lepneHIUKYNAPHOCTD NPSAMBIX U
IIJIOCKOCTEN»

Pemenue 3anay no teme « MHOrorpaHHUKN
O6o06marmuil ypox

Anrebpa. [ToBTopenue

Pemenue 3amau o reme «I paduku
TPUTOHOMETPHUECKUX (PYHKIIHID)

Pemenue 3anay no teme
«TpuroHoMeTpuyecKue ypaBHEHUS
Pemenue 3anau no teme «lIpeobpazoBanue
TPUTOHOMETPUUECKUX BBIPAKECHUN»
Pemenue 3anay no teme «lIpumenenue
MPOU3BOJHON»

MPOU3BOTHOMN»

HroroBast KOHTpOJIbHAS paboTa

Pemenue 3aa4 mo BceMy Kypcy anreopsl u
HayaJl aHaJIu3a

Bcero yacos

136




TemaTu4eckoe JIAHUPOBAHHE C YKA3AHNEM KOJUYECTBA YACOB, 0TBOJUMbIX
Ha 0CBOeHMe Kaxao0ii Tembl. (11kiacc)

Pazpen

Tembl pa3aesnoB

KoaunuecTBO 4acoB

IloBTOpPEHME

IToBTOpEHME.
[IpeobpazoBanue
TPUTOHOMETPUUECKUX
BBIPAYKCHU.
Tpuronomerpuueckue
ypaBHEHUS

IToBropenue. [Ipumenenune
MPOU3BOIHOM.
IToBTOpEHME.
MHoOrorpaHHuKn»

3

I'maBa 1. MHOrO4YWIEHBI

MHoro4JIeHBI OT OJTHOM
nepemMeHHol. Bxoanas
KOHTpOJIbHas paboTa.
MHoOro4jieHbl OT HECKOJBKUX
MePEMEHHBIX.

MHoro4jieHbl OT HECKOJIBKUX
MePEMEHHBIX.

YpaBHEHUE BBICIINX
CTCIICHEH.

YpaBHEHHE BBICIINX
CTCIICHEH.

I'maBa 2. CreneHH U KOpHH.

Crenennble QyHKIHH.

[ToHsTHE KOpHSI N-0M CTENEHU
13 IEUCTBUTEIIBHOIO YUCIIA.
Oyukmmn y=V(n&x), ux
CBOMCTBa U IrpauKH.
Oyukmmn y=\(n&x), ux
CBOICTBa U rpaduKH.
CaolicTBa KOpHA N-01
CTETIEHH.

CaolicTBa KOpHA N-01
CTETIEHH.

[IpeoOpa3oBaHue BbIpaKEHHIH,
COJIeprKallNX paJuKabl.
[IpeoOpa3oBaHue BbIpaKEHHIH,
COJIeprKallNX paJuKabl.
KontponbHas pabota Nel.
[TonsiTHE cTeneHu ¢ I00bIM
palOHaIbHBIM NIOKA3aTENIEM.
[TonsiTHe cTeneHu ¢ a00bIM
palOHaIbHBIM IIOKA3aTENIEM.
CrenenHble QyHKIUU, UX
CBOMCTBA U IpaduKu.
Crenennble QyHKIUU, UX
CBOMCTBA U IpaduKu.
N3Bneuenne kopHen u3
KOMIIJIEKCHBIX YHCEN.
N3Bneuenne kopHen u3
KOMIIJIEKCHBIX YHCEN.
KonTponbnas pabora Ne 2
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Humuuap, konyc, map.(I') [TonsaTne numuHIpa 13
IImomans MIOBEPXHOCTH
UWIMH]IpA
[Tnomane IIOBEPXHOCTHU
UWIMH]IpA
[TonsiTue Konyca
[Tnomanp MOBEPXHOCTHU
KOHYca
[Tnomane MOBEPXHOCTHU
KOHYca
Yceu€HHbI KOHYC
Cdepa u map
Bsaumnoe pacrosoxxeHue
cdepsl U IIOCKOCTH
KacarenpHast miockocTh K
chepe
[Tnomane chepor
KonTponbnas padora Ne 1.
3auer Nel
I'maBa 3. IlokazarenbHast u | IlokasatenbHas QyHKUuA, ee 24

norapudmuueckas QyHKIUU.

CBOWCTBA U rpaduK.
[TokazarenpHass QyHKIUA, €€
CBOWCTBA U rpaduK.
ITokazaTenbHble ypaBHEHUS.
[Toka3aTenbHble YypaBHEHUS.
ITokazaTenbHble ypaBHEHUS.
IToka3aTenbHbIE HEPABEHCTBA.
[TokazarenbHbIE HEPABEHCTBA.
ITonsarue norapugma.
[Tonsatue norapudma.
Jlorapudmuueckast (yHKIHS,
€€ CBOMCTBA U rpaduk.
Jlorapudmuueckast (yHKIHS,
€€ CBOMCTBA U rpaduk.
KontponbHast pabora Ne 4.
CoiicTBa norapudmos.
CgoiictBa Jiorapu@mos.
CoiicTBa norapugmos.
Jlorapudpmuueckue
YPaBHEHUH.
Jlorapupmuueckue
YPaBHEHUH.
Jlorapupmuueckue
YPaBHEHUH.
Jlorapupmuueckue
HEpaBEHCTBA.
Jlorapupmuueckue
HEpaBEHCTBA.
Huddepenunponanue
[I0Ka3aTEeIbHOU 51
sorapu@mMuuecKkor QyHKIUH.
JuddepenumpoBanue




MMOKa3aTeIbHON u
JorapupMUUEcKon (yHKIIHH.
JuddepennmpoBanue
[I0Ka3aTEIbHOU u
sorapu(pMUIecKoi GyHKIIUH.
KonTponbHas padora Ne 5.

I[Touste o00BéMa OOBEMBI
ten.(I)

Ilonsarue o6néMa

O6Bém PSIMOYTOJIBHO
napajuiesienume/aa

O0BEM MO TIPU3MBI
O0BEM IUIMHIpa

OO0BéM mpsAMOIl TpPU3MBI U
HMJIAH]IPA.

Brrunciienne 00bEMOB Tell ¢
ITOMOIIBIO0 HHTETpala
Brrunciienne 00bEMOB TeNl ¢
ITOMOIIBIO HHTETpalia

O0bEM HAKJIOHHOH MPU3MBI
O0BEM TUpaMuIBI

O06BEM KOHYCA

O06béM mapa

[Tnomane chepor

[Tnomane chepor
KonTpoabnas padora Ne 2.
3ageT No2.
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I'naBa 4. IlepBooOpaszHas u
UHTETpaJl.

[TepBooOpaznas u
HEOoIlpeIeJIEHHbIN UHTEerpall.
[TepBooOpaznas "
HEOIpeIeIEHHbIN UHTEerpall.
[TepBooOpaznas "
HEOIpeIeIEHHBIN UHTErpall.
OnpeneneHHblil UHTErpal.
OmnpeneneHHbI HHTETpal.
OnpeneneHHblil UHTErpal.
OmnpeneneHHbI HHTETpal.
OnpeneneHHblil UHTErpal.
KonTtposnbHast padora Ne 6.

I'maBa 5. DneMeHTHl TeopuU
BEPOSTHOCTH u
MaTeMaTHYECKOW CTATUCTHKH.

BeposiTHOCTB M TeoMeTpHs.
HezaBucumble  NOBTOpEHMS
VCIBITAHUN c JIBYyMs
HCX0JaMu

HesaBucnmble  moBTOpeHUs
UCIIBITAaHUN c JBYMsI
HCX0JaMuU

Cratuctuueckue METObI
00paboTku nHbOpMAaIUH.
Cratuctuueckue METObI
00paboTku nHbOpMAaIUH.
I'ayccoBa  kpuBasg.  3akoH
OOJIBIINX YHCE.

BexTopsl B mpoctpanctse.(I')

[Tonstue BexTropa PaBeHCTBO
BEKTOPOB




CnoxxeHne H  BBIUMTAHHUE
BeKTOpOB CymMMa HECKOJIBKUX
BEKTOPOB

YMHOXKEHHUE  BEKTOpa  Ha
YHCIIO

KomriutanapHsie BEKTOPBL.
[IpaBuio napamienenunena
PasnoxxeHne BekTopa 1o TpéM
HEKOMIUIAHAPHBIM BEKTOPaM
3auer Ne 3.

I'maa 6. VYpaBHeHus wu
HEpPABEHCTBA. Cucremsl
YpaBHEHUN U HEPABEHCTB.(

PaBHOCHUIIBHOCTH YpaBHEHUI
PaBHOCWIBHOCTB ypaBHEHUI
OOmme MeToAbl  peulleHus
YpaBHEHUH

OOmme MeToAbl  peuleHus
YpaBHEHUH

PaBHOCHJIBHOCTH HEPABEHCTB.
PaBHOCUIIBHOCTH HEPABEHCTB.
VYpaBHEHMSI M HEPABEHCTBA C
MOJYJISIMH.

VYpaBHEHMSI M HEPAaBEHCTBA C
MOJYJISIMU

KonTponbnas padora Ne 7.
VYpaBHEHHsI U HEPABEHCTBA CO
3HAKOM paJiuKaa.

YpaBHEHHsI U HEPABEHCTBA CO
3HAKOM paJiuKaa.

VYpaBHEHHsSI U HEPaBEHCTBA C
JBYMsI IEPEMEHHBIMHU.
VYpaBHEHHsSI U HEPaBEHCTBA C
JBYMsI IEPEMEHHBIMU
Jloka3arenbCTBO HEPABEHCTB.
Jloka3aTesbCTBO HEPABEHCTB.
CucreMbl ypaBHEHUH.
Cucremsl ypaBHEeHUN
Cucremsl ypaBHEeHUN
KonTponbHas pabora Ne 8.
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Meron KOOpAWHAT B
npoctpanctse. Jpmxenus.(I')

[IpssmoyronbHas cucrema
KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa.

CBs13p MeXAy KOOpAMHATaAMH
BEKTOPOB M KOOpJWHATaMH
touek. I[Ipocreimue 3anaun B
KOOPJIMHATAX

VYpaBHeHue cepbl

Yros Mexay BEKTOpaMH

CkansipHoe [IPOU3BEJCHUE
BEKTOPOB
CkansspHoe IIPOU3BEJCHUE
BEKTOPOB

Brraucnenue YrJIoOB  MCKAY
MPSAMBIMHA U TIJIOCKOCTAMHA

11




LenTpanbHas CHUMMETPHUSI.
OceBas cuMMeTpusl.
3epkanbHas CUMMETpPHUSL.
[TapamienpHbIN TIEPEHOC.
KontponbHas padora Ne 3.
3auet Ne 4.

Aunrebpa. [ToBTopenue [ToBTopenue. Iloka3zaTenbHbie 7
YpaBHEHUS.
[ToBTOpEHME.
Jlorapudmmueckue
ypaBHEHUS
[ToBTopenue. IlepBooOpa3Has
Y HEONIPEIeJICHHbII UHTETpal.
IloBropenue. VYpaBHEHHS W
HEPaBEHCTBA C MOAYJISIMH.
[ToBTOpEHME. Cucremsl
ypaBHEHUH
[ToBTOpEHME. Cucremsl
ypaBHEHUH
[ToBTOpEHuUeE. 3anauu c
rapaMeTpoM
I'eomeTpus. [ToBTOopenue. Pemienne 3agau no Teme 7
«Meton KOOpJAUHAT B
[IPOCTPAHCTBE
Pemienne 3amau  no Teme
«lwmnnap, KoHyc, map»
Pemienne 3amau  no Teme
«O0BEMBI»
Pemenune 3amadu mo Teme
MHororpanHHukn»
Pemenune 3amada mo Teme
MHororpanHukn»
Pemenue TekcTOBBIX 3a1ad.
Pemrenue TekCcTOBBIX 3a7ad.
Bcero yacos 140




Onucanne yue0HO-MeTOAMYECKOT0 o0ecnevyeHus: 00pa30BaTeIbHOI0 MpoLecca
10-11 kaacc(6a30Bblii ypoBeHb).
Jluteparypa pjs yuures:

1. Maremaruka: anreOpa ¥ Hayajla MaTeMaTHYECKOTO aHalu3a, reoMeTpus. Anredpa u
Hayaja MareMmatudeckoro anammsza. 10 kmacc. YueOHuk g o0mieoOpa3oBaTebHBIX
opranu3zaruii (0a30BbIid U yrayoseHHbIN ypoBHU). B 2 actsax; mox pen. A.I'. MopakoBuya. - M.:
Mmuemo3zuHa, 2019.

2. Maremaruka: anreOpa ¥ Hayajla MaTeMaTH4YECKOTO aHalu3a, reoMeTpus. Airedpa u
Hayaja MaTeMaTHdeckoro anamms3a. 11 kmacc. YueOHuk g o0mieoOpa3oBaTeNbHBIX
opranu3zaruii (0a30BbIid U yrayoseHHbIN ypoBHU). B 2 actsax; mox pen. A.I'. MopakoBuya. - M.:
Mmuemo3suHa, 2019.

3. Maremaruka: ainredpa u Hayajga MaTeMaTHYECKOIO aHalln3a, reomeTpus. ['eomeTpus.
10- 11 xmaccel. Y4eOHUK 11t 0011e00pa3oBaTeNbHBIX OpraHu3aluii: 0a30BbI U yrITyOJCHHBIH
ypoBuu / JI.C. Atanacsu. — M.: [IpocBemenue, 2019.

4. B.W. I'mu30ypr Matemaruka. Anre6pa u Hauana MaTeMaTH4ecKoro aHanusa. 10 kiacc.
KonTponbusie pabotel. ba3osslit yposens. @I'OC. - M.: Muemo3uHa, 2019.

5. B.M. I'mm36ypr Maremaruka. Anrebpa W Hadajla MaTeMaTHYecKoro anammsa. 11
kiacc. Kontponbusie padotel. ba3ossiit yposens. ®I'OC. - M.: Muemosuna, 2019.

6. JI.LA. AnekcanapoBa Marematuka. Anrebpa U Hayajla MaTeMaTHyeckoro aHanuza. 10
kiacc. CamocTosiTenbHble paboThl. ba3oslit ypoBeHs. PI'OC. - M.: Muemo3suHa, 2019.

7. JLA. AnexcangpoBa MatemaTtuka. Anrebpa U Havajga MaTeMaTHYECKOTO aHanmu3a. 11
kiacc. CamocTosrenbHble padoThl. bazoBeiil ypoBeHb. ®I'OC. - M.: Muemo3una, 2019

8. M.A. Nuenckas 'eomerpusi. CamocrositensHble paboThl.10 kiace. ba3oBblit ypoBeHb.
— M.: IIpocsemenue, 2019

9. M.A. Nuenckas ['eomerpusi. CamocrositenbHble padoThl.11 kinacc. ba3oBblil ypoBeHb.
— M.: [Ipocsemenue, 2019

10. M.A. MHNuenckas I'eomerpus. KourtponbHbie pa6oTel.10-11 xiaccel. ba3oBblit

ypoBesb. — M.: [IpocBemenue, 2019

Jlureparypa AJs y4ammxcs:

1. Maremaruka: anrebpa ¥ Hayaja MaTeMaTHYECKOTO aHalu3a, reoMeTpus. Airedpa u
Hayaja MaTreMmatudeckoro asanmmsza. 10 kmacc. YueOHMK 11 00mieoOpa3zoBaTeIbHBIX
opranu3anuii (6a3oBblii U yriryOsieHHbIH ypoBHH). B 2 wactax; nox pen. A.I'. Mopakosuya. - M.

Muemo3zusa, 2019.



2. Maremaruka: anreOpa W Hadaja MaTeMaTHYECKOTO aHaM3a, reoMeTpus. Anredpa u
Hayaja MaTeMaTHdeckoro asamm3a. 11 kmacc. YueOHMK 11 00mieoO0pa3oBaTeIbHBIX
opranu3zaiuii (6a3oBbli U yriyOneHHslid ypoBan). B 2 gacTsx; nox pea. A.I'. Mopakosuya. - M.:

Mmuemo3zuHa, 2019.



		2023-09-21T10:15:48+0400
	427730, Удмуртская Республика, Граховский район, с. Грахово, ул. Колпакова, д.63
	Петрова Татьяна Леонидовна
	Я подтверждаю этот документ




