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|. COOEP KAHUE YYEBHOTI' O IPEIMETA «MATEMATHUKA»
10 KJIACC

Aﬂreﬁpa H HAaYaAJa MATEMAaTHYECCKOI'0 aHAJIN3a

HarypanbHbie 4ymcnia, 3anmuch, paspsaHble cllaraeMble, apuMeTHdecKue IEHCTBUS.
Uucna u gecarudHas cuctema cuMcieHus. HaTypanbHble 4ncia, AETUMOCTb, MPU3HAKU
nenumoctu Ha 2, 3, 4, 5, 9, 10. Paznoxxenue uucia Ha MHOxuTelu. OcraTku. Perienue
apu(MeTnyecKuX 3a/1a4 MPAKTUYECKOTO COACPKAHHUS.

[lenbie uncna. MoayJib 4ncia U €ro CBOMCTBA.

Yactu u nomu. Jpobu u neiictBus ¢ aApoosimu. Okpyriienne, npubamxeHue. Pemenne
MPAKTUYECKUX 3a/1a4 Ha MPUKUIKY U OICHKY.

[IponenTthl. Pemienue 3aad MNpakTUYECKOTO COJEPKAHUS HA YaCTU U MPOIICHTHI.
CreneHb C HaTypaJbHBIM M LEIbIM TOKa3zareneM. CBorcTBa creneHer. CTaHAapTHBIA BUJ
qyucna.

AnreOpandeckue BhIpaKeHUsI. 3HAUCHUE alIreOpanyecKoro BhIpaKeHUS.

KBagpatueiii kopenb. M3o0pakeHue uucina Ha yuciaoBoil mpsiMmoit. [lpuGmmkeHHOe
3HAYEHUE UPPALMOHATBHBIX YUCET.

llouamue mnoeounena. Pasnoocenue MmHo20YNeHA HA MHOMCUmenu, Y paBHEHUE,
KOpEHb ypaBHEeHUS. JIMHEHHbIE, KBaAPATHbIC YPABHEHUS U CUCTEMbI IMHEWUHBIX YPABHEHUM.

Pemenne mnpocredimmx 3amad Ha JABUKEHUE, COBMECTHYIO pPabOTy, MPOIEHTHI.
YucnoBble HEPABEHCTBA U UX CBOMCTBA. JINHENHBIE HEPABEHCTBA C OTHOW NIEPEMEHHOU U UX
cucteMbl. UncioBble npoMexyTku. OObeIMHEHNE U IEPECEUCHHUE TPOMEXKYTKOB.

3aBUCUMOCTh BEIWYUH, (YHKIUSA, apryMeHT M 3HAuY€HHE, OCHOBHBIC CBOWCTBa
¢ynkuuid. I'papux ¢ysxuuu. Jluneiinas Qynkuusa. Ee rpaduk. YrioBoil kod¢¢uuueHT
PSMOM.

Keaopamuunasa ¢yukyus. I'pagux u ceovicmea keaopamuyHou @OyHKyuu. 2pagux
dyHryuu Y = JX. T, pagux pyukyuu y = g

Hymu QyHkimm, npomMexxyTKu 3HAKOMOCTOSITHCTBA, MOHOTOHHOCTH (BO3pacTaHUE WIIU
yObIBaHME) HAa YUCJIOBOM MpomexyTke. Hambomnbliiee n HauMeHbIllee 3Ha4YCHUE (PYHKIUU.
[lepnonnueckue PyHKITMU U HAUMEHBIIHNIN MIEPUOI.

I'panycnas mepa yrna. TpuroHomerpudeckass OKpy:KHOCTh. OmnpenelieHHe CHUHYCA,
KOCHHYCa, TaHIM€HCAa IMPOU3BOJIBHOrO yria. OCHOBHOE TPUTOHOMETPHUUYECKOE TOKIECTBO.
3HadeHus TpuroHoMeTpuaeckux ¢pynkiuii s yrimos 0°, 30°, 45°, 60°, 90°, 180°, 270°.

I'paghuxu mpueconomempuueckux @yHkyuii y =Ccosx,y =sinx,y =tgx.

Pemenne  mpocreMmmx ~— TPUTOHOMETPUYECKHX  YPABHEHUMHW € ITOMOIIBKO
TPUTOHOMETPHUUECKON OKPYKHOCTH.

Ionsamue cmenenu ¢ Oelicmeumenvuvim nokasamenem. Ilpocreiiine noka3aTelbHbIE
ypaBHEHHS U HepaBeHCTBA. [lokazaTenbHast GyHKIMS U ee TpaduK.

Jlorapudm uwucia, OCHOBHBIE CcBoOiicTBa Jjorapudma. [lecsaTuunsii jgorapudm.
[Ipocreiime norapudmuyeckue ypaBHeHHs] U HepaBeHCTBA. Jlorapupmuyeckas QyHKIUS U
ee rpaduk.



[lonstue crenmenHoit ¢Qynkuuu u ee rpadux. IIpocreiiine wupparoOHaTbHBIE
ypaBHEHHUSI.

Kacarenbnas k rpaguky ¢ysnkuuu. [lonsrue mpousBoaHOW (YHKIHMHM B TOUKE Kak
TAHT'€HC yTJla HaKJIOHA KacaTeabHOU. ['eomeTpuueckuit U pu3MUECKUil CMBICI IPOU3BOIHOM.
IIpoussoonvie mHo20UN€HO8.

Toukn »skcTpemMyma (MakcMMymMa M MHUHUMYMA). Hccinedosanue d1eMeHMAPHbIX
@YHKYULI Ha MOYKU IKCMPEMYMA ¢ NOMOWbIO Npou3eo0nou. Haznaonaa unmepnpemayusi.

Tousmue nepsoobpasnoti ynxyuu. Quzuneckuii cmvici nepsooopasroi. Ilonsmue 0o
unmezpane Kaxk niowaou noo epaguKom QyHKyuu.

I'eomeTpus

@urypsl Ha IJIOCKOCTU U B pocTpaHcTBe. JinHa u muiomans. [lepumerpsl u momanu
uryp.

[TapannenbHOCTh ¥ NEPIEHAUKYIISAPHOCTD NPAMBIX U IIJIOCKOCTEH.

TpeyronbHuku.  Buael  TpEeyroiapHHUKOB:  OCTPOYIOJIBHBIE,  TYIOYIOJIBHBIE,
npssmoyroJibHbele. Kater npotus yria B 30 rpagycoB. BHemHui yroy TpeyrojbHHKA.

buccekrpuca, Mmeauana u BbICOTA TPEYTrOJIbHUKA. PABEHCTBO TPEYTOJIbHUKOB.

Pemenue 3aay Ha kiieT4atoi Oymare.

PaBHOOepeHHBIN  TpPEYroJIbHUK, PaBHOCTOPOHHMM  TpeyroiabHUK. CBoiicTBa
PaBHOOEAPEHHOTO TPEYTOJbHUKA.

CooTHomIEHUsT MEXAy CTOPOHAMM M YIVIAMU B IIPSAMOYTOJBHOM TPEYTOJIbHUKE.
Tpuronomerpuueckue (YHKIMH YIIOB B MPSMOYTOJIBHOM TpeyrojibHUKE. Teopema
[Tudaropa. [IpuMeHeHre TeopeM CUHYCOB U KOCUHYCOB.

YeTbIpeXyroJbHUKH: NapajljIeorpaMM, poMO, NpsIMOYTOJIbHUK, KBaapaT, Tpaneuus u
ux cBorcTBa. CpenHss JMHUS TPEYTOJIbHUKA U TPAIICLIVH.

Buinyxknvie u neswvinyxkivie @ueypel. Ilepumerp MHOrOyrojibHUKA. IIpaBUIBHBIN
MHOI'OYT'OJIbHUK.

VYTII1bl Ha INIOCKOCTH U B IPOCTPAHCTBE. BepTUKaIbHBIE U CMEKHBIE YIIBL.

CyMMa BHYTpPEHHUX YIJIOB TPEYIOJIbHUKA U YETBIPEXYTOJIbHUKA.

CooTHOIIEHUs B KBaApaTe U PABHOCTOPOHHEM TPEYTOJIBHUKE.

Jlnarosaiay MHOTOYTOJIbHUKA.

[TogoOHBIE TPEYTOIBHUKH B MPOCTEHIINX CITydasix.

@opMyIibl TUIOLWAAN MPSIMOYTOIBHUKA, TPEYTOJIbHUKA, pOMOa, Tpareluuu.

OxkpyxHocTh 1 Kpyr. Pagumyc m nmamerp. [[nmHa OKpYKHOCTH M IUIOLIaAb KpyTa.
Yucno n. BnucaHHbIN yromi, B 4aCTHOCTH yTOJI, ONUpAaroIuics Ha auaMmetp. KacarenbHas k
OKPYHOCTH U €€ CBOMCTBO.

Ky6. CooTHomienus B kyoe.

Terpasip, MpaBUIBHBINA TETPAIAP.

[IpaBunbHas nupamuaa u npusma. [psamas npusma.

H306padicenue nekomopvix MHO202PAHHUKOG HA NJIOCKOCHIU.

[Ipsimoyronbubli napaienenunen. 1eopema Ilugpazopa 6 npocmpancmse.

3aaun Ha BBIUKUCIIEHUE PACCTOSIHUN B MMPOCTPAHCTBE C MOMOIIbIO TeopeMbl [Iudaropa.

Pazeepmka npsamoyeonvrnozo napannenenuneoa.

Konyc, nununp, map u chepa.



Ipoexyuu ¢ueyp na ninockocms. H3zobpadicenue yununopa, Kowyca u cgepovl Ha
NIIOCKOCTU.

Ionamue 06 obvemax men. VIcmionb30BaHHWE IJIA PEIICHUS 3a7ad Ha HAXOXKICHHE
TeOMETPUUYECKUX BETMINH (PopMysT oObeMa MpU3MBI, IWIHHIPA, THPAMHIBI, KOHYCa, T1apa.

llonsmue o nodobuu na naockocmu u 6 npocmparcmee. OTHOUIEHUE TUIOLIAACH U
00bEMOB TTOT00HBIX (PUTYP.

BeposiTHOCTB M cTaTUCTHKA. JIOrHKa 1 KOMOMHATOPUKA

Jloruka. Bepuble u HeBepHbIe yTBepkaeHus. Crnencrue. Konmpnpumep.

Mmnooicecmso. Tlepebop BapuaHTOB.

Tabmuipel. CTonO4UaTeie ¥ KPYroBbIe JHArPAMMBI.

Yucnossie Habopbl. CpenHee apudmernyeckoe, Mearana, HauooJIbIlee U HAUMEHbIIIEEe
3Ha4YEeHUs. [Ipumepul UsMEHUUBLIX BETUUUH.

Yactora u BepodaTHOCTh coObiTHs. CiyuyaliHblil BbIOOp. Bbluucienue BeposiTHOCTEH
COOBITUH B OMBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.

Hesasucumvbie coobimus. @opmyna crodxcenuss eposimHoCmel.

Ipumepst cryuaiinvix enuuun. Pasnomeproe pacnpeoenenue. Ilpumepsvt HopmanrbHo20
pacnpedeneHus 6 npupode. Ilonsamue o 3aKkoHe 6OabUIUX YUCEI.

OcHoBHas 0a3oBas mporpaMmma
AJredpa u HayaJia aHaJIM3a

IToBTOpeHnue. Pemienne 3aaad ¢ MCMOJIB30BAaHUEM CBOMCTB YHUCEI M CUCTEM CUMCIICHUS,
JNEeTUMOCTH, JOJIEM MW d4acTel, TMPOILEHTOB, MOAYyJeH uucen. PemieHue 3agay cC
UCIIOJIb30BAaHUEM CBOWCTB CTENEHEH W  KOpHEH, MHOTOWICHOB, MpeoOpa3oBaHUI
MHOT'OYJICHOB U JIpOOHO-PAIlMOHATILHBIX BBIPAKECHUIA.

Pemienne 3amad ¢ mcCnonp30BaHMEM TpagyCHOM Mepbl yriia. MoOAylb 4Wciia U €ro
CBOMCTBA.

Pemienne 3amay Ha JBM)XKEHUE M COBMECTHYIO pabOTy € TMOMOIIBIO JUHEWHBIX H
KBaJpaTHBIX YpaBHEHUN U UX cucTeM. Pelienue 3a1a4 ¢ MOMOIILI0 YUCIOBBIX HEPABEHCTB U
CHUCTEM HEPaBEHCTB C OJIHOW MEPEMEHHOH, C MNPUMEHEHHEM H300paKEHUs YHUCIOBBIX
MIPOMEKYTKOB.

Pemenne 3amad ¢ UMCIOIB30BAaHUEM UHCIOBBIX (YHKIUH HW HUX TpaduKoB.
Hcnonb30Banne CBOMCTB M TpaUKOB JMHEHWHBIX W KBaJpaTUYHBIX (YHKIMH, 0OpaTHOU
MPONOPLUUOHAIBHOCTY U (PYHKIIHUU y=«/§. ['paduyeckoe pelieHre ypaBHEHUM U
HEPaBEHCTB.

TpuronoMmerpuueckasi OKPY>KHOCTb, paduannas mepa yeaa. CUHyC, KOCUHYC, TAaHT€HC,
KomawneeHc TMPOU3BOJIbHOTO yria. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIACCTBO U CIEACTBUS
U3 Hero. 3HaueHus: TpuronoMmerpuueckux ¢pynkuuit as yrinos 0°, 30°, 45°, 60°, 90°, 180°,

270°. (0, %, %,g, g pan). @opmynvl CrONHCEHUS MPULOHOMEMPULECKUX DYHKYUU, Gopmyibl

npuseodenusi, hopmyibl 080UHO20 APSYMEHMA..



Hymu dyskmmm, mpoMeXyTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTh. Hambombinee u
HauMeHblliee 3HaueHue QyHkuuu. Ilepuonmueckue ¢yHkuud. YeTHOCTh M HEUYETHOCTH
byukuit. CrnooicHvie hynxkyuu.

Tpuronomerpruueckue GyHKIIMU Y =CO0SX,Yy =SinX,y=tgx. @yuxyusa y =ctgx. CBOHCTBa
U TpauKu TPUTOHOMETPUIECKUX (HYHKITUH.

ApPKKOCHHYC, apKCHHYC, ApKTaHTe€HC 4ucia. Apkkomaweenc uucna. Ilpocrtenmme
TPUTOHOMETPHUUECKHUE YpaBHEHHUS. PelieHre TpuroHoMeTpHIeCKIX ypaBHEHUH.

Obpamuvie mpueconomempuueckue @Qynkyuu, ux ceoucmea u cpaguxu. Pewenue
NPOCMetUUUx mpueoHOMempu4ecKux HepaseHCcma.

CreneHnb ¢ JCUCTBUTEIBHBIM IIOKA3aTENEM, CBOMCTBAa creneHu. [Ipocreiimme
MOKa3aTelIbHbIE YpaBHEHWS W HepaBeHCTBA. [lokaszarenmbHas (GyHKIHUS W €€ CBONCTBA H
rpaduk.

Jlorapudm uyucna, cBoiictBa Jjorapudma. [ecaruunsiii norapudm. Yucno e.
Hamypanvnuiii socapughm. [IpeobpazoBanue JorapupmMudecKux BBIpKCHUH.
Jlorapudmuueckue ypaBHEeHUs U HepaBeHCTBA. JlorapudmMuueckast yHKIUS U €€ CBONCTBA U
rpaduxk.

Crenennast pyHKIUS U €€ CBOMCTBa U rpaduk. MppanmoHalibHble ypaBHEHUS.

Memoo unmepeanog 05 peuieHuss HepaseHCma.

llpeobpaszosanus  epaguxose  @dynkyuii: cosue 8001b  KOOPOUHAMHBIX — OCel,
pacmsadicenue u cocamue, OMpaxceHue OmHoCUmenbHo KoopouHammuwix ocel. I paguueckue
Memoobl peuieHus ypasHeHuu u HepaseHcms. Pewenue ypasmwenuiu u HepaseHcms,
cooepaHcaujux nepemenHyro noo 3HAKOM MOOYJIA.

Cucmembl  NOKA3aMeNbHbIX, J02APUPMUYECKUX U UPPAYUOHATLHLIX VPAGHEHULL.
Cucmembl NOKA3amMenbHbIX, 102APUPMUYECKUX HEPABEHCMNE.

Bzaumno obpammuvie pynkyuu. I paguxu eé3aumno oopamuulx hyukyuil.

Vpasnenus, cucmemul ypasnenuii ¢ napamempom.

[TpousBoanas pyukuuu B Touke. KacarenpHas k rpaduxy ¢pynkiuu. ['eomerpudeckuii
U (U3UYECKUA CMBICT MPOU3BOAHOMU. IIpom3BojHbBIC 37eMeHTapHBIX (GyHKIUH. [Ipasuna
ouppepenyuposarus.

Bmopas npouszeoonas, ee ceomempuyeckuii u Qu3UYecKuti CMbiCI.

[TonsiTne o HenpephIBHBIX QyHKIUAX. TOUKH 3KCTpeMyMa (MaKCHMyMa i MUHUMYMa).
HccnenoBanne 35ieMEeHTApHBIX (DYHKIIMA Ha TOYKH dKCTpEMyMa, HAauOOJIbIIICe M HAMMCHBIIICE
3HAUYEHHWE C TIOMOILIBI0 TPOU3BOAHOU. [locmpoenue epaghuxosé @yHkyul ¢ nomousbio
npou3eoousix. lIpumenenue npouzgoo0HOU Npu peuleHuu 3a0au.

[TepBooGpa3znas. Ilepsoobpasubie snemenmapruvix Gynkyui. Ilnowads KpUBoIUHEUHOU
mpaneyuu. Dopmynra Hvromona-Jletibnuya. Onpedenennviii  unmezpan. Buvluucnenue
naowaoeti NI0CKUx Queyp u 00bemo8 mei 8paujetus ¢ NOMOWbIO URMe2pand.

I'eomerpus

[ToBTOopenue. Pemenue 3amad ¢ mpuMeHEHUEM CBOMCTB (UTYp HA MJIOCKOCTH. 3aJauu
Ha JIOKa3aTeJIbCTBO M MOCTPOSHUE KOHTPIIpUMEPOB. Vcronb3oBaHue B 3a/1a4ax MPOCTEUIITUX
JIOTUYECKUX TMpaBwil. Pemienne 3amad ¢ UCHOJB30BAaHUEM TEOPEM O TPEYTrONbHUKAX,
COOTHOIICHUM B  MPSMOYTOJbHBIX  TPEYrojbHUKaX,  (HaKTOB,  CBSI3aHHBIX  C
YEThIPEXYrOJIbHUKAaMU. PerieHne 3agad ¢  HMCHOJb30BaHUEM (DAKTOB, CBS3aHHBIX C
OKPY)KHOCTSIMU. PereHue 3agad Ha W3MEPEHHMs] HA IUIOCKOCTH, BBIYUCIICHHE [JIUH H
wiowaaei. Pewenue 3adau ¢ nomowbio 6eKmMopos u KOOpOUHam.



Harmsimaas crepeomerpus. Ourypbl u ux u3zoOpaxkeHus (KyO, mupamua, MpU3Ma).
OcHoeHble nousamus cmepeomempuu u ux ceoticmea. CedeHnus Ky0a u TeTpasipa.

Touka, npsiMasi ¥ MIOCKOCTh B MTPOCTPAHCTBE, AaKCHOMBI CTEPEOMETPHUU U CJIECIICTBUS U3
HuX. B3anMmHOe pacrnosiokeHHe MpsAMbIX U IUIOCKOCTEH B mpocTpaHcTBe. IlapamiensHoCTh
OpsMBIX U TUIOCKOCTEH B mpocTpaHcTBe. M300paxxeHue MpOoCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp Ha II0CKOCTH.

Paccrosinus Mexy purypamu B poCTPaHCTBE.

VYrsl B ipocTpaHcTBe. [lepnenauKyaspHOCTh NPSAMBIX U IIJIOCKOCTEN.

[Ipoekmus Qurypsl Ha IUIOCKOCTh. [Ipu3HaKM TEPHNEHANKYJISIPHOCTH TPSAMBIX U
IIJIOCKOCTEN B MPOCTpPAHCTBE. Teopema 0 Tpex NMepneHANKYIsIpax.

Mpmuororpannuku. Ilapamnenenunen. CpoiicTBa NpSMOYTOJIBHOTO NapaljIeNIeHIIe/a.
Teopema Iludaropa B mpoctpanctBe. Ilpusma um mupamupa. [lpaBuibHas mupamuga o
npaBuibHas npusma. [Ipsimas nupamuaa. JI€MEHTBI TPU3MbI U MTUPAMUJIBI.

Tena BpameHusi: WIMHAP, KOHYC, cdepa u map. OCHOBHbIE CBOWCTBAa MPSMOIO
KPYroBOTO ULWJIWHIpPA, MPSMOTO KPYroBOro KoHyca. M3o00pakeHue Ten BpallleHHs Ha
IJIOCKOCTH.

IIpedocmasnenue 06 yceuenHoM KOHYCe, ceueHUs KOHyca (napaiieibHoe 0CHOBAHUIO U
npoxoosiujee uepe3 Gepuilury), cedenus YuiuHopa (napaiieivHo u NepneHOUK)IsspHO OCU),
ceuenusi wapa. Pazeepmka yununopa u konyca.

IIpocmetiwiue KoMOUHAYUU MHO20CDAHHUKO8 U Mel 8PAWEHUs MeHcOy COOOL.
Briuncnenue 351eMeHTOB IPOCTPAHCTBEHHBIX GUryp (pedpa, 1MaroHasnu, yribl).

[Imomanae MOBEPXHOCTM NPABMIBHOM NHUPAMUABI W NOpsIMOM mpusMmbl. Ilmomans
MOBEPXHOCTHU MPSIMOTO KPYTrOBOT'O LIWJIMHJPA, MPSMOT0 KPYTOBOI'O KOHYyCa M I11apa.

[Tonsatue o0 obobeme. OOBEM NMUpaMHIBl U KOHYCa, MPU3MBI U MHHApPA. O0beM
niapa.

llooobnvie mena 6 npocmpancmee. COOTHOIICHHUS] MEKY TJIOIIAAIMU TOBEPXHOCTEM
U o0beMaMu MOAOOHBIX TE.

Leudicenus 6 nmpocmpancmee: NapauieibHulll NEPeHoC, YEHMPAlbHAs CUMMEMpUs,
cummempusi omHocumenvbHo naockocmu, nogopom. Ceouicmea osudicenuu. I[lpumenenue
08UdICeHULL NPU PeUleHUU 3a0aY.

Bektopsl 1 koopanHaThl B TpocTpancTBe. CymMma BEKTOPOB, YMHOKEHUE BEKTOpA Ha
YUCJI0, YroJl MEXIy BekTopamu. KomnHeapHble WU KOMIUIaHApHbIE BEKTOpBI. CKanspHoe
npouzeedeHue 6ekmopos. Teopema o paznodcenuu 6eKmopa no mpem HeKOMNJIAHAPHLIM
sekmopam. CkanapHoe npouszgedenue 8eKmopos & Koopounamax. Ilpumenenue eexmopos
npu peuleHuy 3a0ay Ha HaxoxicoeHue paccmosnuil, OiuH, niowaoeu u 00vLemos.

Vpasnenue nnockocmu 6 npocmpancmee. YpagHnenue cgepvl 6 npocmpancmee.
Dopmyna 0ns 8bIYUCTIEHUS PACCIMOAHUSL MEXHCOY MOYKAMU 8 NPOCMPAHCMEE.

BepositTHOCTh ¥ cTaTucTHKA. PaboTa ¢ JaHHBIMHU

[ToBTOpenue. Pemenue 3ana4 Ha TaONMYHOE U FpapUUECcKOe MPEACTaBICHUE TaHHbIX.
Hcnonb3oBaHue CBOMCTB M XapaKTEPUCTUK YMCIOBBIX HAOOPOB: CpeAHUX, HAMOOJBIIETO U
HAaMMEHBILIETO 3HAYEHUs1, pa3Maxa, oucnepcuu. Pewenue 3a0au na onpedenenue uacmomuol u
geposimHocmu cobvimutl. Buiuucienue eeposmuocmeli 8 ONbIMAX C PAGHOBO3IMONCHLIMU
neMeHmapHeiMu ucxooamu. Pewenue 3aoau c npumenenuem xombumnamopuku. Pewenue



3a0ay Ha GvlYUC/IeHUEe BepOSIMHOCMEU He3aBUCUMBIX COObImuULl, NpuUMeHeHue @opmyibl
cnodicenust geposmuocmel. Pewenue 3aoau c¢ npumenenuem ouacpamm Jiinepa, oepesa
eepoamuocmetl, hopmynvt bepuynnu.

Vcnoenasn eeposmnocmes. Ilpasuno ymmuoowcenus eepoamuocmeu. @Popmyna noAHOU
8EPOSIMHOCMU.

Jluckpemnuvie cnyuaiinvie eeruyuHvl U pacnpeoenenus. Hezasucumvie cayuatinvle
senuyunvl. Pacnpedenenue cymmul u npouszgederus He3a8UCUMbIX CLYYAUHBIX EIUYUH.

Mamemamuueckoe odxcudanue u oucnepcus ciy4auHou eeaudunvl. Mamemamuueckoe
odfcuoanue U OUCnepcus CymMmul CAV4auHulX eenudun. Ieomempuueckoe pacnpeoenenue.
bunomuanvrnoe pacnpedenenue u eco ceovcmaa.

Henpepuvisnvie cnyuaunvie eenuuunvl. I[lonamue o niomHocmu 6epoAmMHOCIU.
Pasnomepnoe pacnpeoenenue.

llokazamenvroe pacnpedeneHnue, e2o napamempeol.

lonusmue o HopmanvHom pacnpedenenuu. I[lapamempol HOpMaAIbLHO2O pacnpedeneHus.
Ilpumepor  ciyuatinblx 8eruyuH, NOOYUHEHHBIX HOPMANLHOMY 3AKOHY (NO2PeuHOCmb
UMepeHull, pocm Yelo8exa,).

Hepasencmeo Yebviuesa. Teopema bepuynnu. 3axon 6onvuux uucen. Bvioopounulil
Memoo uzmepenusi geposimuocmelu. Ponv 3axona Oonbwux uducen 8 Hayke, npupoode Uu
obuecmse.

Kosapuayus osyx cayuatinvix eenuuun. Ilowamue o kKosghuyuenme koppenayuu.
Cosmecmuvle HabOMOOeHUss O08YX CAVYAUHBIX GelUyuH. Buibopounwviii  kodghpuyuenm
KOppenayuu.

l. INJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPEIMETA
«MATEMATHUKA»

Il1anupyembie JIUYHOCTHBIE pe3yJbTaThl 0cBOeHus OOII

JImuHOCTHBIE pe3yNbTaThl B cepe OTHOIICHHM 00yJarmmxcs K cede, K

CBOEMY 3[I0POBBIO, K TO3HAHUIO CEOs:

-OpUEHTAIUsl 00YyJaronMXCsl Ha JOCTWKEHHUE JTUYHOTO CUACThS, Peau3allii0 MO3UTUBHBIX
KU3HEHHBIX TEPCHNEKTUB, WHUIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
JUYHOCTHOMY CaMOOIPENEICHUIO, CIOCOOHOCTh CTaBUTh ILI€JIM M CTPOUTH >KU3HEHHBIE
TUTaHbL;

-TOTOBHOCTh M CIOCOOHOCTH OOECIEeYUTh ce0e M CBOMM OJU3KUM JOCTOWHYIO >KH3Hb B
IPOLIECCE CaMOCTOATEIBHOM, TBOPUECKOW M OTBETCTBEHHOM NEATEIBbHOCTH; TOTOBHOCTH U
CIIOCOOHOCTh 00YYAIOIIMXCSl K OTCTAMBAHUIO JTUYHOTO JOCTOMHCTBA, COOCTBEHHOI'O MHEHUS,
TOTOBHOCTh U CIOCOOHOCTH BbIpaOaThiBaTh COOCTBEHHYIO MO3MIIMIO MO OTHOIICHHIO K
0OILIECTBEHHO-TIOJIMTUYECKUM COOBITUSIM MPOILIOrO U HACTOSIIEr0 HA OCHOBE OCO3HAHUSA U
OCMBICJICHUSI UCTOPUH, TYXOBHBIX [IECHHOCTEN U JOCTMI)KCHUM HAILIEH CTPaHBbIL;

— TOTOBHOCTh MU CIOCOOHOCTh OOYYaIOMIMXCSA K CaMOPa3BUTHIO W CAMOBOCIHUTAHHUIO B
COOTBETCTBUU C OOLIEUETIOBEUECKUMHU IICHHOCTSMHU M HeallaMd Tpa)KIaHCKOro OOIIeCTBa,
noTpeOHOCT, B (DU3MUECKOM  CaMOCOBEPIICHCTBOBAHUH,  3aHATHUAX  CHOPTHUBHO-
03JI0POBUTEIBHOU JEATEIBHOCTBIO;

— TMPUHATHE U peanu3allisl IEHHOCTEN 30pOBOTO W Oe30macHOro o0pasa >KU3HH,0epexHOe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (U3NYECKOMY U
IICUXOJIOTUYECKOMY 370POBBIO;



— HEMPUATHE BPEIHBIX MPUBBIYCK: KYPEHUS, YIIOTPEOIECHUS aTKOT OIS, HAPKOTHKOB.
JImuHOCTHBIE pe3yabTaThl B cepe OTHOIIeHH o0yuatomuxcs kK Poccun

kak k Pogune (OteuectBy):

— poccuiickasi WJEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHMIO POCCUUCKOM UACHTUYHOCTU B
MOJIUKYJBTYPHOM COLIMYME, YYBCTBO MPUYACTHOCTU K HCTOPUKO-KYJIBTYPHOH OOIIHOCTH
poccuiickoro Hapoaa u cyapoe Poccuu, maTpuoTU3M,rOTOBHOCTh K CIIyX)eHUI0 OTe4ecTBy,
€ro 3alluTe;

— YBaXXEHUE K CBOEMY HApOy, YyBCTBO OTBETCTBEHHOCTH Iepea PoIMHON,rOpAOCTH 3a CBOI
Kpail, cBoro PonauHy, mponuioe M HacTosllee MHOTOHAalMOHAIBHOrO Hapoja Poccuw,
yBa)XKEHHE K TOCYIapCTBEHHBIM CUMBOJIaM (Tep0, ¢iar, THMH);

— (opMHUpOBaHUE YBaXEHHS K PYCCKOMY S3BIKY KaK rOCyJapCTBEHHOMY sI3bIKy Poccuiickoii
denepanyu, ABIAIONIEMYCS OCHOBOM POCCHMCKOW HMASHTHYHOCTH M TJIABHBIM (haKTOPOM
HallMOHAJIBHOTO CaMOOIIPEIEIICHNUS];

— BOCIHTAHHE YBAXEHUS K KYJIbType, S3bIKaMm, TpaJulMsIM U OObIYasiM HapOJIOB,
npoxuBaromux B Poccurickon @enepanumu.

JIMYHOCTHBIE pe3yNbTaThl B cpepe OTHOIIEHUH 00yUarouXcs K 3aKOHY,TOCYIapCTBY U K
I'PaXJIaHCKOMY OOIIIECTRY:

— TPaXTAHCTBEHHOCTh, Tpa)KJAaHCKas TMO3UIUA AKTUBHOIO M OTBETCTBEHHOIO YJICHA
POCCHUICKOTO OOIIECTBA, OCO3HAIOLIETO CBOM KOHCTUTYIIMOHHBIE IpaBa U OOS3aHHOCTH,
YBAXKAIOLIEr0 3aKOH M IPABOINOPSAOK, OCO3HAHHO NPHHUMAIOLIETO TPaAULMOHHbBIE
HallMOHAJIbHBIE M OOIEYEIOBEUYECKME T'YMAHUCTUYECKUE MU JEMOKPATHYECKUE LIEHHOCTH,
TFOTOBOT'O K YYaCTHIO B OOIIECTBEHHON KU3HU;

—IPU3HAHUE HEOTUYKJAEMOCTH OCHOBHBIX IIPaB U CBOOO]I YEIOBEKA, KOTOPHIE MPUHAIECKAT
KOKJIOMY OT POKJEHHUSA, TOTOBHOCTh K OCYILECTBICHHIO COOCTBEHHBIX MpPaB U CBOOOI 0O€3
HapylEeHus: NpaB U CBOOOJ JPYruX JHL, TOTOBHOCTh OTCTAaWBAaThb COOCTBEHHBIE NpaBa U
CBOOOJIbI YEJIOBEKa M TpaKJaHWHA COIVIACHO OOUIENpPHU3HAHHBIM MPUHLHUIIAM U HOpMam
MEXKIYHApOJIHOTO mpaBa M B cooTBeTcTBUU ¢ Konctutyumen Poccuiickon dDepepanuu,
MIpaBOBas U MOJUTHYECKAsI TPAMOTHOCTb;

— MHUPOBO33pDEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKd U
0OIIIeCTBEHHON MPAaKTUKHU, OCHOBAHHOE Ha JMajiore KYyJbTYp, a TakKe Pa3IHYHbIX (popm
OOLIECTBEHHOT'O CO3HAHMSI, OCO3HAHUE CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

— HWHTEpUOpHU3aLUs LIEHHOCTEH JIEMOKPAaTUM M COLMAIBHON COJIUAAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOILLIEHUI B TPYIIIE UM COLMAIbHON OpraHU3alluy;

— TOTOBHOCTh OOYYaloOmMUXCS K KOHCTPYKTMBHOMY YYacTHIO B TMPUHITUU PEIICHUN,
3aTparvBalolMX UX MpPaBa U UHTEPECHI, B TOM YHUCIE B PAa3IMYHbIX (hopMax OOLIECTBEHHON
caMOOpraHu3alyy, CaMOYIpPaBIIE€HHUs, OOLIECTBEHHO 3HAYUMOI AESITENbHOCTH;

— TPUBEPKEHHOCTh HJAESIM HMHTEpHALMOHANIM3Ma, JAPYKObI, paBEHCTBA, B3aWMOIIOMOILU
HApOJIOB; BOCIHUTAHUE YBAKUTEIHHOTO OTHOIICHUS HAIMOHAIBHOMY JOCTOMHCTBY JIOJIEH,
WX YYBCTBaM, PEIUTHO3HBIM YOCKICHUSIM;

— TOTOBHOCTb OOYYalOUIMXCA MPOTHUBOCTOSTh HUACOJIOTHH HKCTPEMHU3Ma,HALMOHAIN3MA,
KceHO(poOuu; KOpPYyMIMHU; NUCKPUMHUHAIIMM IO COIMAJIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM MPU3HAKAM U JPYTUM HETAaTUBHBIM COIMATIbHBIM SIBICHUSIM.

JIMYHOCTHBIE Pe3yNbTaThl B cpepe OTHOIIECHUN 00yUaIOLUXCS C OKPYKAIOIIUMHU JIFObMU:
—HpPaBCTBEHHOE CO3HAHME U TIOBEJIEHUE Ha OCHOBE YCBOCHHUSI 00IIEYEIOBEYECKIX

LEHHOCTEW, TOJIEPAHTHOTO CO3HAHUS Y MTOBEJICHUS B MOJUKYJIBTYPHOM MUPE, TOTOBHOCTHU U



CITOCOOHOCTH BECTH JHUAJIOT C APYTHMHU JIFOABMU, TOCTUTATh B HEM B3aMMOIIOHUMAHUS,
HAXOJUTh OOIIKE LEIH U COTPYIHUYATH JIsl UX TIOCTHKECHUS;

— IPUHAITHE TYMAHUCTUYECKUX [IEHHOCTEH, 0CO3HAHHOE, YBAXKUTEIBHOE U
no0poskenaTeIbHOE OTHOIICHUE K IPYTOMY Y€JI0BEKY, €r0 MHEHUIO, MUPOBO33PEHUIO;

— CIIOCOOHOCTB K COTIEPEKUBAHUIO U POPMUPOBAHUE TTO3UTUBHOTO OTHOIIEHUS K JIIOJISIM, B
TOM YHCIIE K JTUI[aM C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI U HHBAIUIaM; OepeKHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIIEHUE K (PU3UYECKOMY U TICUXOJIOTUYECKOMY
3JI0POBBIO APYTHX JIOACH, YMEHHUE OKa3bIBaTh MEPBYIO TTOMOIITH;

—(hopMupOBaHKE BHIPAXKCHHOM B IMMOBEICHUY HPABCTBEHHOMW MO3UIINH, B TOM YHCIIC
CIOCOOHOCTH K CO3HATEIFHOMY BEIOOPY 10Opa, HPABCTBEHHOTO CO3HAHUS U TTOBEICHUS HA
OCHOBE YCBOEHHS 00IIEUETOBEUECCKIX IEHHOCTEH M HPaBCTBEHHBIX YyBCTB (UECTH, JOJITa,
CIIPaBEUIMBOCTH, MUAJIOCEPIUS U APYKETOOHUS );

— pa3BUTHE KOMITETCHIIUNA COTPYAHUYECTBA CO CBEPCTHUKAMHM, JECTHbMU MIIAJIIIETO BO3PACTa,
B3pOCJIBIMH B 00pa30BaTENbHON, OOIIECTBEHHO TIOJIE3HOM, y4eOHO-MCCIEeI0BATEIbCKOM,
MPOEKTHOM U JPYTUX BUJIAX JCSTEIbHOCTH.

JIn4HOCTHBIE pe3ybTaThl B Chepe OTHOIICHHU 00YYaIoInXCs K

OKpYKaIoIlleMy MUPY, KUBOH MPUPOJIE, XYT0KECTBEHHOM KYIbTYypE:

— MHUPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAUMMOCTHU
HAyKHd, TOTOBHOCTh K Hay4YHO-TEXHHYECKOMY TBOPYECTBY, BIAJCHUE JOCTOBEPHOMI
uHpopMaImet 0 MepeoBbIX JTOCTIXKEHUSIX U OTKPBITUSIX MUPOBOM M OTEYECTBEHHOM HAYKH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpa M OOIIECTBA,;

— TOTOBHOCTh M CIHOCOOHOCTH K OOpa3oBaHUIO, B TOM 4YHCJIE CaMOOOpa30BaHMIO, Ha
MPOTSDKCHUN BCEW KU3HM, CO3HATEILHOE OTHOIICHHWE K HEMPEPBIBHOMY OOpa30BaHHIO Kak
YCJIOBUIO YCIEIIHON MPO(EeCCUOHAIIBHOM U OOIIIECTBEHHOM AESATEIbHOCTH;

— DJKOJIOTHMYECKas KyJbTypa, OCEpeKHOE OTHONIICHHWS K POJHOW 3eMJie, TPHUPOJTHBIM
oorarcTBaM Poccum m Mmpa; MOHMMaHUE BIMSHUS COIMATBHO-PKOHOMHYECKUX IPOIIECCOB
Ha COCTOSIHME TIPUPOIHON M COIMAIBHON CPEbl,0TBETCTBEHHOCTh 32 COCTOSIHUE MPUPOJIHBIX
PECypCOB; YMEHHUS U HAaBBIKM Pa3yMHOTO MPHUPOIOIIOIH30BAHNS, HETEPITUMOE OTHOIICHHUE K
NENUCTBUSM, TPUHOCSIIHUM BpEJl DKOJOTHH; MPUOOPETEHHE OMBITa IKOJIOr0-HAIMpPaBICHHON
NEeSATEeTbHOCTH;

— DOCTETUYECKOE OTHOIIEHHUS K MHPY, TOTOBHOCTH K JCTETHYECKOMY OOYCTPOWCTBY
COOCTBEHHOTO OBITA.

JIM4HOCTHBIE PEe3yNbTAThl B c(hepe OTHOMICHUN 00YUYaIOIUXCS K CEMbE U POJUTENSIM, B TOM
YHUCJIE MOATOTOBKA K CEMEHNHOM KU3HH:

— OTBETCTBEHHOE OTHOIICHHE K CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO TPUHSATHS
LICHHOCTEN CEMENHON KU3HU;

— MTOJIOKUTEITBHBIN obpas CEMbH, POUTETTHLCTBA (OTIIOBCTBA u
MaTEePUHCTBA),MHTCPUOPHU3AINS TPAJTUIIMOHHBIX CEMEHHBIX IICHHOCTEH.

JIM4HOCTHBIE PEe3yNIbTAaThl B chepe OTHOMIECHUS O0yUYarOIINXCs K TPYy, B chepe COIranbHO-
SKOHOMHUYECKHUX OTHOLICHUM:

—yBake€HHUE KO BceM (hopmMaM COOCTBEHHOCTH, TOTOBHOCTh K 3aIITUTE CBOEH COOCTBEHHOCTH,
—OCO3HaHHBIM BBIOOp Oyaymied mpodeccun Kak MyTh W CHOCOO peanu3alud COOCTBEHHBIX
KU3HEHHBIX TUIAHOB;



—TOTOBHOCTh OOyYarommuxcsi K TPYAOBOH MPOQPECCHOHATLHON JEATEIBbHOCTH Kak K
BO3MOXXHOCTH y4acTUsi B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYJApCTBEHHBIX,
00IIIeHAITMOHATBHBIX MPOOJIEM;

—MOTPEeOHOCTh TPYAMUTHCS, YBAKEHHE K TPYAY U JIOJAM TPYHa, TPYIAOBBIM JOCTHKEHUSM,
100pPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOUIEHUE K Pa3HbIM BHJAM TPYJIOBOMH
NEeSTEIbHOCTH;

—TOTOBHOCTh K CaMOOOCITYXMBAaHMUIO, BKJIIOYash OOyYEHHME U BBHINOJHEHUE JOMAIIHUX
00s13aHHOCTEH.

JlmuHOoCTHBIE pe3ynabTaThl B cepe (HU3HUECKOro, ICHUXOJIOTHYECKOTO,COUATBHOTO H
aKaJeMUYECKOT0 01aronosydnsi 00yJaromuxcs:

—(u3nYecKoe, IMOIMOHATHLHO-TICUX0JIOTHYECKOe, COLIMaIbHOE 01aronoay4yre 00ydaromuxcs
B OKHM3HM O00pa3oBaTeIbHOW OpraHu3allid, OINYIIEHHWE JeThbMH O€30MacHOCTH U
TICUXOJIOTUYECKOTO KoM$popTa, HHPOPMAIIMOHHON 0€30TTaCHOCTH.

1.2.2. IlnannpyemMble MeTanpeaMeTHbIe pe3yabTaThl ocBoenus OOII

MeranpeameTHbie  pe3yibTaThl OCBOCHHUS OCHOBHOM 00pa3oBaTelIbHOW MPOTrpaMMBbl
MIPE/ICTaBIICHBI TPEMsI TPYIIIIaMH YHUBEPCATBHBIX YU€OHBIX JEHCTBUN

(YY)

1 PeryasiTuBHbIE YHUBeEpCAJbHbIE y4eOHbIE JeliCTBUS

BrinyckHUK HAy4UTCA:

— CAMOCTOSITEIBHO OIPEETATH 1IN, 3a4aBaTh MAPAMETPBI U KPUTEPHUH, 10 KOTOPBIM MOYKHO
ONPENEIUTh, UTO LIEeJIb JOCTUTHYTA;

— OIIEHUBATh BO3MOKHBIE MTOCIIEACTBUSI TOCTUKEHUS TTOCTABJICHHOM 1€ B IESITEILHOCTH,
COOCTBEHHOM >KU3HU U KU3HU OKPY>KAIOIIUX JIFOJEH, OCHOBBIBASCH HA COOOPAKEHUSIX ITUKHU
U MOpaJIy;

— CTaBUTH U (HOPMYJIMPOBATH COOCTBEHHBIE 33/1aUul B 00pa30BaTeIbHON AEATEILHOCTH U
YKU3HCHHBIX CUTYaIIHSX;

— OIIEHUBATh PECYPCHI, B TOM YHUCJIE BPEMS U JIPyTrUe€ HEMATEPUAIbHBIE PECYPCHI
HEO0OXOUMBIE TSI TOCTHKEHHS TIOCTABJICHHOM T1EJIH;

— BBIOMpATH MyTh JOCTHUKEHUS 1EJIH, INTAHUPOBATh PEIlIeHNEe TOCTABICHHBIX 3ajad,
ONTHUMH3UPYS MaTepUabHbIE U HEMaTepUaabHbIC 3aTPAThI;

— OpraHu30BbIBaTh A (PEKTUBHBIN TTOUCK PECYPCOB, HEOOXOTUMBIX JUISI JOCTHKEHUS
MMOCTaBJICHHOM 11€JIH;

— CONOCTABIISATh MOJTYYEHHBIN pe3yJIbTAT IESITEILHOCTH C TOCTABJIEHHOW 3apaHee LETbIO.

2 llo3HaBaTe/IbHbIE YHHBePCcAIbHbIE YUeOHbI€ el CTBUSA

BBITTyCKHUK HAYyYUTCS:

— UCKaTh U HaXOJIUTh 000OIIEHHBIE CITOCOOBI pELIEHUS 33]1a4, B TOM YHMCJIE,0CYIECTBISAT
pa3BepHYThIM HH(OPMAIIMOHHBIN MTOUCK U CTAaBUTh HA €r0 OCHOBE HOBbIE (yUeOHbIC U
MO3HABATEIbHbIC) 33/1aUH;

— KPUTUYECKHU OIIEHHUBATh U UHTEPIIPETUPOBATH HH(POPMAITUIO C PA3HBIX MO3UIIUMA,
pacrno3HaBaTh U (PUKCUPOBATH MPOTUBOPEUUS B UHPOPMAITMOHHBIX NCTOYHHUKAX;

— UCIIOJIB30BaTh Pa3IMYHbIE MOJICJIbBHO-CXEMATUYECKUE CPEJICTBA JI MPE/ICTABICHUS
CYLIECTBEHHBIX CBS3€H U OTHOILIECHUH, & TAKKE POTUBOPEYNH, BbISIBIICHHBIX B
UH(OPMAITMOHHBIX UICTOYHUKAX;



— HaXOJIUTh U TIPUBOANTH KPUTHICCKUE apTyMEHTHI B OTHOIIICHUN JCHCTBUI U CY)KJICHUH
JIPYTOro; COKOWHO M Pa3yMHO OTHOCHTBCS K KPUTHYCCKAM 3aMEUYaHUSIM B OTHOIIICHUN
COOCTBEHHOTO CY)KJICHHUs, paCCMaTPUBaTh UX KaK PeCypc COOCTBEHHOI'O Pa3BUTHS;

— BBIXOJIUTH 33 PAMKH Y4€OHOTO MpEAMETa U OCYIIECTBIIATH ICJICHAIIPABIICHHBINH TOUCK
BO3MOXKHOCTEH ISl IIMPOKOI'O IIEpeHOCca CPEICTB U CIIOCOO0B JCHCTBYS,

— BBICTpaMBaTh MHIUBUIYaIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YIUTHIBAsS OIPaHHUYCHHUS
CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIC OIpPaHUYCHUS,

— MCHSTH H yICP)KUBATh Pa3HbIC IMO3UIIMHU B TIO3HABATECILHOM S TCIIBHOCTH.

3 KoMMyHUKaTHBHbBIE€ YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBHSA

BBITTyCKHUK HAydUTCS:

— OCYIIECTBJIATH JICJOBYI0 KOMMYHHKAITUIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIIBIMH (KaK
BHYTpPH 00pa30BaTeIbHOW OpraHu3aIliy, TaK U 3a e¢ Ipe/IeIaMy ), TIOONPaTh apTHEPOB IS
JICJIOBOM KOMMYHHUKAITUU UCXOJIS U3 COOOPKEHUH pe3yIbTaTHBHOCTH B3aUMOJCHCTBHS, a HE
JINYHBIX CUMIIATH;

— IIPH OCYIIECTBIICHUH T'PYIIIIOBOI pabOTHI OBITh KaK PYKOBOJMUTEIEM, TaK U WICHOM
KOMaH/Ibl B pa3HBIX pOJIsX (T€HEPATOpP HJICH, KPUTHK, UCITOJTHUTEIb,BRICTYITAFOIIHHI, SKCIIEPT
U T.J.);

— KOOPJIMHUPOBATh M BBIIOJIHATH pa0OTY B YCIOBHSIX pealbHOr0, BAPTYaIbHOTO U
KOMOHMHHPOBAHHOTO B3aUMOJICHCTBUS;

— Pa3BEPHYTO, JIOTUYHO U TOYHO HM3JIaraTh CBOIO TOUKY 3PCHHS C UCIIOJb30BaHUEM
aJICKBaTHBIX (YCTHBIX U TUCBMEHHBIX ) SI3BIKOBBIX CPEJICTB;

— pacro3HaBaTh KOH(PJIMKTOTCHHBIC CUTYAIMH U TIPEIOTBPaaTh KOHMIUKTHI 10 UX
aKTUBHOM (pa3bl, BEICTpAaUBaTh JICJIOBYIO U 00pa30BaTEeIbHYI0 KOMMYHHUKAIIHIO, H30eras
JMYHOCTHBIX OIICHOYHBIX CY)KJICHUH.

H]Z)CIIMCTHLIB pPE3VJAbTATbI

'EOMETPUA

[. OGyuaromuiicss Ha 6a30BOM YpOBHE HAYUYUTCS

OnepupoBaTb Ha 0a30BOM YpOBHE MOHATHSIMM: TOYKa, MpsMas, IUIOCKOCTh B
IPOCTPAHCTBE, NapalIeIbHOCTh U MEPIEHAUKYIISIPHOCTD MPSMBIX U TNIOCKOCTEH;

- pacmo3HaBaThb OCHOBHbIE BHJIbl MHOTOIPAaHHUKOB (Ipu3Ma, NHUpaMuja,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo);

- n300paxkarh n3ydaembie QUTYypbl OT PYKH U C TMPUMEHEHUEM MPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB;

- 1enaTh (BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTBIX O0BEMHBIX (PUTYp: BUA
CBEpXy, COOKY, CHU3Y;

- U3BJEKaThb HH(OpPMALMIO O NPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax,
MPE/ICTABIICHHYIO Ha YEPTEKAX U PUCYHKAX;

- IpUMEHTHh TeopeMy [ludaropa mpu BBHIYHCIECHUU 3JIEMEHTOB CTEPEOMETPUUYECKUX
duryp;

- HAXOAWUTh O0BEMBl U TUIOIIAAM MOBEPXHOCTEH MPOCTEHIIMX MHOTOIPAHHUKOB C
npuMeHeHueM Gopmy;

- pacro3HaBaTh OCHOBHBIE BU/IbI TEJl BpallleHus (KOHYC, HIUIUHAP, cepa U map);




- HaXOJUTh OOBEMBI M IUIOMIAZN MOBEPXHOCTEH MPOCTEHIIINX MHOTOTPAHHUKOB U Tell
BpalIeHUs C IPUMEHEHUEM (HOpMYII.

B noBceHeBHOM KU3HU U NIPU U3YUECHUH JIPYTUX TPEIMETOB:

- COOTHOCHUTH aOCTpaKTHbIE TE€OMETPUYECKUE TMOHATUA M (aKThl C peabHbIMU
KU3HCHHBIMU OOBEKTAMU U CUTYaLUSIMU;

- UCIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYp ISl pelIeHUs
TUIIOBBIX 33/1a4 MPAKTUYECKOTO CONCPKAHUS;

- COOTHOCHTb TIJIOLIAIA TOBEPXHOCTEH Tell OIMHAKOBOM (POPMBI Pa3IMYHOTO pa3Mepa;

- COOTHOCHUTH 00BEMBI COCYZIOB OAMHAKOBOM (DOPMBI PA3IMYHOTO pa3Mepa;

- OLIEHMBaTh (POpPMY MPaBUILHOTO MHOTOTPAaHHHMKA IIOCJIE€ CIHJIOB, CPE30B M T.I.
(ompenensiTh KOJTUYECTBO BEPIINH, pedep U rpaHell MoTyuYeHHBIX MHOTOTPAHHUKOB)

I1. OGyuatommuiicst Ha 6a30BOM YPOBHE MOIYIUT BO3MOKHOCTh HAYIHTHCS

OnepupoBaThb MOHATUSAMM: TOYKA, MpsAMas, IUIOCKOCTb B  IPOCTPAHCTBE,
napajieIbHOCTh U MEPIEHANKYIISIPHOCTD MPSIMBIX U TUIOCKOCTEH;

-IPUMEHSATH Ul PELICHUS 3a]1a4 TeOMEeTpUUYecKre (PaKThl, €CIU YCIOBUS IPUMEHEHHUS
3aJlaHbl B IBHOM (opMe;

- pemiath 3aJayd Ha HaXOXKJIEHUE T€OMETPUYECKUX BEJIMYMH MO oOpasluaM WM
IrTOpPUTMaM,;

- 1en1aTh (BBIHOCHBIE) MJIOCKHE YEPTEXKHU U3 PUCYHKOB OOBEMHBIX (PUTYp, B TOM UHUCIIE
pHUCOBaTh BUJ] CBEPXY, COOKY, CTPOUTH CEYEHHSI MHOTOI'PaHHUKOB;

- U3BIEKaTh, HWHTEPIPETHPOBATH H  MPeoOpa3oBbIBaTh  UHPOPMAIUIO O
TreOMEeTPHUECKUX PUTYpax, MPEACTaBICHHYIO Ha YepTexKaXx;

- TPUMEHATH TeoMeTpudeckue (aKkThl [JIs1 pemieHus 3adad, B TOM YHCIE
MPENOJIAraoIIuX HECKOJIBKO IIaroB PEIICHNUS;

- OTIMCHIBATh B3aMMHOE PACIONIOKEHUE MPAMBIX U TUIOCKOCTEH B MIPOCTPAHCTRE;

- (hopMynHMpoOBaTH CBOWCTBA U MIPU3HAKH PUTYD;

- IOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKIACHUS;

- BIAJETh CTAHIAPTHOW Kiaccuukanyerd NPOCTPAaHCTBEHHBIX GUTyp (TMHUpaMUIIbI,
MIPU3MBI, TApaJUICIICITUTICIbI);

- HaXOAUTh OOBEMBI U IUIONIA/IM MIOBEPXHOCTEH T€OMETPUUYECKUX TEJ C IPUMEHEHUEM
dopmyu;

- BBIYHCIISTH PACCTOSIHUSL U YTJIbl B IPOCTPAHCTBE.

B noBceaHeBHOM KU3HU U NTPU U3YUEHUH JIPYTUX MPEIMETOB:

- ACIIOJIb30BaTh CBOMCTBA Fr€OMETPUIECKUX (PUTYp AJIS peleHus 3aa4 MPaKTHIECKOro
XapakTepa U 3a7a4 U3 Apyrux odjacTei 3HaHU

BEKTOPBI U KOOPJIMHATHI B ITPOCTPAHCTBE

[. OOyuaromumiics Ha 6a30BOM YPOBHE HAYUUTCS

OnepupoBath Ha 0a30BOM ypOBHE TMOHSATHEM JCKAapTOBbI KOOPAWMHATHI B
IPOCTPAHCTBE;

- HaXOJUTh KOOPJIMHATHI BEPIIUH KyOa U MPsIMOYTOJIBHOTO Napajuieienuneia

II. Obyuaromuiics Ha 6a30BOM YPOBHE MOJTYYUT BOZMOXKHOCTb HAYYUThCS:

OnepupoBaTh MOHATUSAMHU JEKAPTOBbI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJb
BEKTOpPA, PaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YTOJ MEXIY BEKTOpaMH, CKaJspHOE
IIPOM3BE/IEHNE BEKTOPOB, KOJUTMHEAPHBIE BEKTOPHI;




- HaXOAWUTb PACCTOAHHUC MCKAY ABYMSA TOYKaAMH, CYMMY BCKTOPOB U IIPOHU3BCACHUC
BCKTOpa Ha 4YHCJI0, YIoJl MCXKAY BCKTOpaMH, CKAJIAPHOC IIPOHU3IBCACHUC, pPACKIaJAbIBaTb
BCKTOP IIO AIBYM HCKOJIJIMHCAPHBIM BCKTOPAM,

- 3a1aBaThb IIJIOCKOCTb YPABHCHUCM B ,HeKapTOBOP'I CUCTEMC KOOPIWHAT,

- peuiaTb HpOCTCﬁHIPIG 3aJa4d BBCACHHUCM BCKTOPHOI'O Oa3uca.

AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

DJIEMEHTBI TEOPUU MHOKECTB U MATEMATHYECKOW JJOTUKH

[. O6yyaromuiicst Ha 6a30BOM ypOBHE HAYyUUTCS

OnepupoBarb Ha 0a30BOM YpPOBHE NOHATHSMHU: KOHEYHOE MHOMXECTBO, 3JIEMEHT
MHO>KECTBA, IOJMHOXXECTBO, IEPECEUCHUE U 00BETUHEHNE MHOKECTB, YMCIOBbIE MHOKECTBA
Ha KOOPAMHATHOM IIPSIMOM, OTPE30K, MHTEPBAJL,

— omepupoBaTb Ha 0a30BOM YpOBHE MOHSTHUSIMM: YTBEPXKICHUE, OTPULIAHUE
YTBEPKIACHUsI, UCTUHHBIE U JIO)KHBIE YTBEPXKACHUA, IPUYMHA, CICIACTBUE, YACTHBIM CIydai
001LIEro yTBEpKI€HHs, KOHTPIIPUMED;

— HaxoAUTh IIEPECEUYCHHE U OOBEIUHEHHE JBYX MHOXECTB, MPEICTaBICHHBIX
rpaduueck Ha YUCIOBOM MPSMOM;

— CTPOUTHh HA YHUCIJIOBOW NPSIMOM IOJMHOXECTBO YKMCIIOBOIO MHOXKECTBA, 3aJaHHOE
IIPOCTENIIIMMU YCIOBUSMHY;

— pacro3HaBaTh JIOKHBIE YTBEPKJEHHUS, OLIMOKUA B PACCYKIEHHUAX, B TOM YHCIE C
VICIIOJIb30BaHUEM KOHTPIPUMEPOB.

B nosceonesnoul scuznu u npu uzyyeHuu opyeux npeomemos.

— MCIIOJIB30BAaTh YHUCJIOBBIE MHOXKECTBA HAa KOOPAMHATHOM IPSAMOW I ONUCAHHUS
pEeaNbHBIX NPOLIECCOB U SIBJICHUN;

— MPOBOAUTH JIOTUYECKUE PACCYKICHUS B CUTYallMsIX IOBCEIHEBHON KU3HU;

[1. OGyuarommuiicst Ha 6a30BOM YPOBHE MOITYYUT BO3ZMOKHOCTh HAYUUTHCSI:

OnepupoBarh  MOHATUSMU:  KOHEYHOE  MHOXKECTBO,  JJIEMEHT  MHOXECTBA,
OJIMHOKECTBO, IepeceueHne U OOBEAMHEHHWE MHOYKECTB, YMCIOBBbIE MHOXECTBA Ha
KOOPAMHATHOM MNPSMOM, OTPE30K, MHTEPBAJ, MOJYHUHTEPBAJI, MPOMEKYTOK C BBIKOJIOTOU
TOYKOM, rpauueckoe NpeCTaBIEHUE MHOKECTB Ha KOOPAUHATHON MJIOCKOCTH;

— ONEpPUPOBATh NOHATHUAMU: YTBEPKACHUE, OTPULIAHUE YTBEPKICHHS, UCTUHHBIE U
JIOXKHBIE YTBEPXKJEHUS, MPHUUMHA, CJEICTBUE, YACTHBIM Cciay4dail oOUIero yTBEpXACHMUS,
KOHTPIIPUMED;

— NPOBEPATH NPUHAIECIKHOCTD DJIEMEHTA MHOXKECTBY;

— HAXOJMTh NEpEeceueHrue U 00bEAMHEHNE MHOXKECTB, B TOM YHCIIE€ MPEICTABIECHHBIX
rpaduuecky Ha YUCTIOBOM MPSMOM M HA KOOPAMHATHOM MJIOCKOCTH;

— TPOBOAUTH JOKa3aTelIbHblE pacCyXACHUA Juis OOOCHOBAaHHMA HWCTUHHOCTH
YTBEPKIACHUN.

B nosceonesnoil orcuznu u npu uzyyeHuu Opyeux npeomemos:

— UCIIOJIB30BaTh YUCJIOBbIE MHOKECTBA HA KOOPAUHATHOU MPSIMOW U HA KOOPIAUHATHOMN
IIJIOCKOCTH ISl OIIMCAHUs PEANIbHBIX IIPOLIECCOB U SIBJIICHUM;

— MPOBOJUTH JT0KA3aTEJIbHBIE PACCYKIACHUS B CUTYyalMsX MOBCEIHEBHOW KU3HH, MPH
pELIEHNH 3a7a4 U3 JPYTUX IPEAMETOB.




YN CJIA 1 BBIPAXKEHU A

[. OGyuaromuiicst Ha 6a30BOM YpOBHE HAYUUTCS

OnepupoBarh Ha 0a30BOM YypOBHE MOHSTHSIMHU: I€JO€ YHUCIO, JCIMMOCTh YHCel,
OOBIKHOBEHHAsI IPOOb, NECATUYHAS IPOOb, pallMOHATBLHOE YHCIIO0, IPHOIMKEHHOE 3HAUCHUE
qHCcIia, 9acTh, JIOJIA, OTHOIICHHE, MPOIICHT, MOBBIIICHUE W MOHKECHUE HA 3aJaHHOE YHUCIIO
MPOIIEHTOB, MACIITAa0;

— omepupoBaTh Ha 0a30BOM ypOBHE TOHSTHSAMH: Jorapudm  YucIa,
TPUTOHOMETPHUUYECKAsT OKPY)KHOCTh, TpaaycHas Mepa yria, BEIWYWHA YIJIa, 3aJaHHOTO
TOYKOH Ha TPUTOHOMETPHYECKOH OKPYKHOCTH, CHHYC, KOCHUHYC, TaHT€HC M KOTaHTEHC
YTJI0B, UMEIOIIUX MTPOU3BOJIBHYIO BEININHY;

— BBITIOJHATH apU(METHICCKHIE IEHCTBUS C METBIMUA U PAllMOHATEHBIMH YUCITAMU;

— BBITIOJTHATh HECJIOXKHBIC TPEOOpPa30BaHUS YHUCIIOBBIX BBIPAKCHUM, COACPIKAIIIX
CTETICHH YHCell, IN0O KOPHH U3 YUCEI, JTUOO JTorapu(Mbl YHCET;

— CpaBHHBATh paIlOHAJIBHBIC YHCIIa MEXKTY COOO;

— OIICHWBATh W CPABHUBATH C PAIlMOHATBHBIMUA YHCIIAMH 3HAYEHUS IIENIBIX CTEMeHen
qucell, KOpHEH HaTypalbHOM CTETICHU U3 YKCET, JIOrapu(MOB UKCel B IPOCTHIX CIyUasx;

— U300pakaTh TOYKAMHU Ha YMCJIOBOM MPSIMOM 1I€JIbIe U pallMOHAIbHBIC YHCIIA;

— w300pakaTh TOYKAMH HA YHCIOBOM MPSAMOM IIeibIe CTEINCHW YHCEN, KOPHU
HATYpaJbHOM CTETICHH U3 YHCEII, JIOrapu(Mbl YUCEN B MPOCTHIX CIyYasx;

— BBINOJHATH HECJIOXHBIE MpPeoOpa3oBaHus IENbIX H JAPOOHO-pAIMOHAIBHBIX
OYKBEHHBIX BBIpa)KCHHIA;

— BBIp@XXaTh B MPOCTEHIINX CIydasx U3 PAaBEHCTBA OJHY NIEPEMEHHYIO Yepe3 IPyTrue;

— BBIUKCIATH B IMPOCTHIX CIIy4asX 3HAUYECHMSI YHCIIOBBIX M OYKBEHHBIX BBIPKECHUIA,
OCYIIECTBIISIT HEOOXOMMBIC TTOJICTAHOBKH M TIPEOOPA30BAHUS;

— M300pakaTh CXEMaTUYECKH YTOJI, BEIMYNHA KOTOPOTO BEIPAKEHA B Tpaaycax;

— OIICHUBATDH 3HAKW CUHYCA, KOCUHYCA, TAHT€HCA, KOTAHT€HCA KOHKPETHBIX yTJIOB.

B nosceonesnoti scuznu u npu uzyuenuu opyeux yueOHulx npeomemos.

— BBITIOJTHATH BBIYMCIICHUS TIPY PEIICHUH 3a]1a4 MPAKTHIECKOTO XapaKTepa;

— BBINOJHATh MPAKTUYECKUE PACUYEThl C MCIOJIb30BaHUEM TIPU HEOOXOIUMOCTH
CIIPaBOYHBIX MATEPUAJIOB M BRIYNCIUTEIBHBIX YCTPOMUCTB;

— COOTHOCHUTH PEaJTbHBIC BETUIMHBI, XapaKTEPUCTUKH O0BEKTOB OKPYIKAIOIIETO MHUPA C
UX KOHKPETHBIMU YUCIIOBBIMU 3HAYCHUSIMU;

— HCIOJIb30BaTh METOJbl OKPYIJICHHS, MPHUOJVIKEHUS W TMPUKHUIKU TMPU PEUICHUU
MPAKTUYECKUX 3a]1a4 ITOBCETHEBHOM KU3HH.

II. OGyuaromuiicst Ha 6a30BOM YPOBHE MOITYYUT BO3ZMOKHOCTh HAYUUTHCS:

CBOOOHO OIEpUPOBATH MOHATUSAMH: IEJI0€ YHUCIIO, ACITUMOCTh YHUCEI, OOBIKHOBCHHAS
JIpo0b, MeCATHYHAS NpOOb, PAlMOHAIBHOE YHCJIO0, MPUOIMKECHHOS 3HAUYCHHE YHCIIA, YacTh,
JI0JIsI, OTHOIIICHHE, MPOIICHT, MOBBIIICHUE W TOHIKCHHE Ha 3aJaHHOE YHCJIO TMPOICHTOB,
MaciTao;

— MPUBOJIUTH MPUMEPHI YUCETI C 3aJITAaHHBIMH CBOMCTBAMH JCITMMOCTH;

— OIEpPUPOBATHh MOHATHAMH: JorapudM dYuciaa, TPUTOHOMETPUYECKAs OKPYKHOCTD,
paawiaHHas W TpajycHas Mepa yria, BelWYMHA VyIia, 3aJaHHOTO0 TOYKOW Ha



TPUTOHOMETPUUYECKON OKPY>KHOCTH, CHHYC, KOCHHYC, TaHI€HC M KOTaHTEHC YIJIOB,
UMEIOIINX IPOU3BOJIBHYIO BEJIMYUHY, YUCHA € U T;

— BBINOJHATh apuMeTHUecKue NEeHCTBUSI, COUeTas YCTHbIE U MUChbMEHHBIE MPUEMBI,
MIPUMEHSIS TTPU HEOOXOIUMOCTH BBIUHCIUTEIBHBIC YCTPONUCTBA;

— HaxXOJWTh 3HAYCHUS KOPHS HATypaJbHOW CTEMEHW, CTENEHW C paIllMOHAIBHBIM
nokasarelieM, Joraprudma, UCIoJib3ys Mpu He0OXOAUMOCTH BEIYUCIUTEIbHBIE YCTPOUCTBA;

— TOJIb30BATHCS OIICHKON U MPUKUIKON MPU MPAKTUUECKUX pacueTax;

— MPOBOJUTH MO M3BECTHBHIM (opMyJiaM M TpaBHiaM MpeoOpa3oBaHHs OYKBEHHBIX
BBIPKEHUI, BKIIOYAIOIIUX CTETIEHU, KOPHH, JIOTapu(MBbl U TPUTOHOMETPUYECKHUE (PYHKITUY;

— HaxoJIWUTh 3HAYECHHUS YHCIOBBIX U OYKBEHHBIX BBIPAXKEHUM, OCYIIECTBISA
HEOOXOJMMbIE TIOJICTAHOBKH M MPEOOPa30BaHMUS;

— n300pakaTb CXEMaTHYECKH YTOJ, BEIMYMHA KOTOPOTO BBIpaKEHA B Ipaaycax WU
paauaHax;

— HCIOJb30BaTh MPU PEHICHUH 3a7a4 TaOJWYHBbIC 3HAYCHHUS TPUTOHOMETPUUYECKUX
(yHKUUNA YTIIOB;

— BBITIOJHATH MIEPEBOJ BETUYHUHBI YTJIa U3 PaliaHHON MEpHhI B TPAAYCHYIO H 0OpaTHO.

B nosceonesnoti scuznu u npu uzyuenuu opyaux yueoHvix npeomemos:

— BBITIOJIHATH JIEUCTBUSI C YUCIOBBIMU JAHHBIMH MPHU PEIICHUU 3a/1a4 TPAKTUYECKOTO
XapakTepa M 3aJad W3 pa3IMuHbIX OONacTel 3HAHUM, WCIMOJB3YyS HpPHU HEOOXOIUMOCTH
CIIPaBOYHBIC MATEPHAIIBI ¥ BEIYUCIUTEIIBHBIC YCTPONCTBA;

— OIICHMBaTh, CPAaBHMBATh M WCIIOJIb30BaTh MPU PEIICHUU NPAKTUYECKUX 3a]ad
YHCJIOBBIE 3HAUCHUSI PEAIbHBIX BEJIMYHMH, KOHKPETHBIC YHCIIOBBIE XapaKTEPUCTUKH 0OBEKTOB
OKPY>KaroIIero MUpa.

YPABHEHUA 1 HEPABEHCTBA

[. OOyuaromumiicss Ha 6a30BOM YPOBHE HAYUUTCS

Pemarte nuHelHbIE ypaBHEHUS W HEPABEHCTBA, KBaJpaTHBIC YPaBHEHHUS, pEIIaTh
norapudmuyeckue ypaBHenus Buiaa log a (bx + ¢) = d u npocreiiiue HepaBeHCTBa BUaa log
a X

— pewaTh MOKa3aTellbHble ypaBHeHHMs, Bujaa a”***= d (rme d MOXHO TpENCTaBUTH B

BUJIE CTETICHU C OCHOBAHUEM a) U MPOCTEUIIINE HEPAaBEHCTBA BUA aX

— MOPUBOJUTH HECKOJIBKO IPUMEPOB KOPHEH MPOCTEUIIEr0 TPUTOHOMETPUUECKOTO
ypaBHEHUs BUA: Sin X = a, cOs X = a, tg X = a, ctg X = a, rae a — TabJUYHOE 3HaYeHUe
COOTBETCTBYIOIIEH TPUTOHOMETPUUECKON (PYHKITUH.

B noBcegHEBHOM KU3HU U NIPU U3YYEHHUH APYTUX MPEIMETOB:

— COCTaBJIAITh U peIlaTh YPABHEHUS U CUCTEMbl YPABHEHUU IIPU PEIIEHUH HECIIOKHBIX
MPAKTUYECKUX 3a/a4.

YPABHEHUA 1 HEPABEHCTBA

[. O6yuatomuiics Ha 6a30BOM YPOBHE HAYyUUTCS

Pemate nuHeliHbIE ypaBHEHUS W HEPABEHCTBA, KBaJpaTHBbIC YPABHEHHUS, pEIIaTh
norapudmMuyeckue ypaBHeHus Bua log a (bx + ¢) = d u npocreiinie HepaBEeHCTBA BHUA

log a X

— pemaTth MOKa3aTelbHbIE YpaBHEHUs, BUAA a d (rme d MOXHO TpenCTaBUTH B
BH/IC CTEIIEHU C OCHOBAHHMEM a) U TIPOCTEUIITNE HEPABESHCTBA BHU/IA aX

bx+c—



— MNPUBOAUTH HECKOJIBKO NPUMEPOB KOPHEH MNPOCTEHIIEr0 TPUTOHOMETPUYECKOTO
ypaBHEHHUs BUJA: SIn X = a, COS X = a, tg X = a, ctg X = a, r;1e a — TabIMYHOE 3HAYECHHE
COOTBETCTBYIOIIEH TPUTOHOMETPUUYECKON (PYHKIIHH.

B noBceHEBHOM XU3HH U NIPU U3YYEHHUH IPYTUX NPEIMETOB:

— COCTaBJIATh U pellaTh YPaBHEHUS U CUCTEMbI YPABHEHHI IIPU PEIICHUH HECIOXKHBIX
IIPaKTUYECKUX 3a]1a4.

OYHKIIMN

I. O6yuaromiuiicst Ha 6a30BOM YpOBHE HAyUUTCS

OnepupoBarb Ha 0a30BOM YpOBHE MOHATHSMH: 3aBUCHUMOCTb BEJIWYMH, (YHKIUS,
apryMeHT U 3HaueHue (yHKIUHU, 00JaCTh ONPEECICHNUS U MHOXECTBO 3HAUCHUHN (DyHKIUHU,
rpaduk 3aBUCUMOCTH, rpa@uk QyHKUWHU, HYIH QYHKIUHU, TPOMEKYTKHA 3HAKOIIOCTOSHCTBA,
BO3pacTaHHe Ha YHCIOBOM MIPOMEXKYTKE, yObIBAHUE HA YUCIOBOM MPOMEXKYTKE, HAHOOIIbIIEe
U HavMeEHbIIee 3HaueHUEe (PYHKIMHM HA YUCIOBOM IMPOMEXKYTKE, MepHoAndeckas QyHKIuS,
NEPHUO/I;

— omepupoBaTb Ha 0a30BOM ypOBHE TOHATHSAMHU: TpsiMas MW oOpaTHas
IPONOPLUUOHANIBHOCTD JIMHEHHAs, KBaJpaTUyHas, JorapudmMuyeckas U IOKa3aTeIbHas
(GYHKIIUM, TPUTOHOMETpHUUECKUE (PyHKLUY;

— pacro3HaBaTh TIpadUKU BJIEMEHTAPHBIX (QYHKIMM: m[pssMOl ©  oOpaTHOMN
IPONOPIMOHAIBHOCTH, JIUHEHHOW, KBaJpaTUYHOW, JIOrapu(PMHUUECKOM U MOKa3aTeabHOU
(GYHKIMHI, TPUTrOHOMETPUUECKUX (PYHKITHIA;

— COOTHOCHUTHb TpaUKd 3JIEMEHTapHbIX (QYHKIMI: nOpsMol U oOpaTHOHN
IPOMOPIMOHAIBHOCTH, JUHEHHOW, KBaJApaTUYHOM, JOrapu(pMUYECKON M TOKa3aTeIbHON
(YHKUMNA, TPUTOHOMETPUYECKHUX (DYHKLMM ¢ (pOopMySIaMU, KOTOPBIMU OHH 33aHbI;

— HaXOJUTh 10 TpaduKy NPUOIMHKECHHO 3HaUYeHUS (DYHKIIUU B 3aJJaHHBIX TOYKAX;

— ompenensaTb NO rpapuky  cBoiictBa  QYHKIUM  (HYIM, TNPOMEXYTKH
3HAKOTIOCTOSIHCTBA, MPOMEXYTKH MOHOTOHHOCTH, HAMOOJBIINE U HAUMEHBUINE 3HAUYEHUS U
T.IL.);

— CTPOUTH 3CKM3 rpaduka (yHKUMHU, YIOBIETBOPSIOLIEH NPUBEIECHHOMY Ha0Opy
yclioBUi (NMMPOMEXKYTKH Bo3pacTaHus / yObIBaHUA, 3HA4Y€HHE (PYHKIIMU B 3aJIaHHOW TOYKE,
TOYKH DKCTPEMYMOB H T.J.).

B nosceonesnoul scuznu u npu uzyyeHuu Opyeux npeomemos:

— ompeleiiaTb MHO rpapuKkaM CBONCTBAa peabHBIX IPOLIECCOB U 3aBUCUMOCTEH
(HanOonbIIMe W HAaUMEHbLIME 3HAYEHUS, NPOMEXKYTKHM BO3pacTaHUs M yObIBaHMS,
IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA U T.I1.);

— UHTEPIIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUUECKON CUTYAIUH.

II. OOyuaromuiics Ha 6a30BOM YPOBHE MOJYUYUT BO3MOXKHOCTh HAYYUTHCS:

OnepupoBarh MNOHATHSIMHU: 3aBUCUMOCTh BEIWYUH, (QYHKLHS, apTYMEHT U 3HaY€HUe
GbyHKUIMH, 00J1aCTh ONPEAECTICHUS] U MHOXKECTBO 3HaUYE€HUN (QYHKIUU, TpaduK 3aBUCUMOCTH,
rpaduk (QyHKIUU, HYIX QYHKIUH, MPOMEXKYTKH 3HAKOMOCTOSHCTBA, BO3pACTaHHME Ha
YUCJIOBOM NPOMEKYTKE, YObIBAaHHE HAa YUCIOBOM MPOMEXKYTKE, HAaMOOJIbIIee U HAaUMEHbIIIee
3Ha4YE€HHE (PYHKIMU HA YUCIOBOM MPOMEXKYTKE, Mepuogndeckas pyHKIus, nepuoi, YeTHas u
HedyeTHas QyHKINU;



— OIEpUPOBATh MOHATUSAMHU: TpsiMasi U oOpaTHas MPOTOPIMOHAIBHOCTD, JIMHEWHAS,
KBaJlpaTUyHas, JorapupmMuyeckas ¢ ToOKazarelbHas (QYHKIUU, TPUTOHOMETPUUECKHE
byHKIINN;

— ONpEeAeATh 3HAaUeHUE QYHKIIUU 110 3HAYCHHUIO apTyMEHTA MIPH Pa3IMIHBIX CIIOCO0ax
3a1aHus PYHKIUU;

— CTPOUTD IpaUKU U3YUEHHBIX DYHKIIHIA;

— OIKCHIBATh MO TpapuKy W B MPOCTEUIIUX CiIydasx 1o ¢GopMyse TOBEACHUE U
cBOMCTBa (PyHKIMH, HaXOAWTh MO Trpapuky GYHKIMM HAUOONBIIME W HAUMEHBIIHNE
3HAYCHUS,

— CTpPOUTH 3CKU3 rpaduka (YHKIWHU, YIOBIETBOPSIONUIEH NPUBEICHHOMY Ha0Opy
yCIIOBHM (TIPOMEXYTKH BO3pacTaHWsl/yObIBaHWSA, 3HAYCHUE (PYHKIIMM B 3aJaHHON TOYKE,
TOYKH IKCTPEMYMOB, aCUMIITOTHI, HYJTH (PYHKITUHU U T.1I.);

— pemarb ypaBHEHUsA, NPOCTEUIIHNE CHCTEMbl YpPABHEHWH, HCIOJIb3Yysl CBOWCTBA
byHKUIUN U uX TpaduKOB.

B nosceonesnoti scuznu u npu uzyuenuu opyeux yueOHulxX npeomemos.

— OmpenensiTh Mo TrpadukaM W HCIOJNB30BaTh JUIsl PEIICHUs MPUKIATHBIX 3a/1a4
CBOMCTBA peaJIbHBIX MPOIECCOB U 3aBUCUMOCTEH (HAuOOJIbIINE U HAUMEHBIIINE 3HAYCHUS,
MPOMEXKYTKA BO3pacTaHuss U yObIBaHMS (YHKIHUHU, TPOMEXKYTKH 3HAKOIMOCTOSHCTBA,
ACUMIITOTHI, IEPUO U T.IL.);

— UHTEPIPETUPOBATH CBONCTBA B KOHTEKCTE KOHKPETHOM MPAKTUUECKOWU CUTYAIUH;

— ompenensaTh 1Mo rpaduKaM MPOCTEHUINE XapaKTEPUCTUKH TEPUOIUUECKHIX
MIPOLIECCOB B OMOJIOTHH, SKOHOMUKE, MY3bIKE, PAIHUOCBI3U U Jp. (aMIUIUTY/a, IEPUO U T.I1.)

CTATUCTUKA Y TEOPUS BEPOSITHOCTEM, JIOTUKA 1 KOMEMHATOPUKA

[. OGyuaromuiicss Ha 6a30BOM YpOBHE HAYUUTCS

OnepupoBath Ha 6a30BOM YpPOBHE OCHOBHBIMH OIHUCATEIBHBIMHU XapaKTEPUCTUKAMU
YUCJIOBOrO Habopa: cpemHee apudmeTnueckoe, MeAvaHa, HAUOOJbIIEE U HaUMEHBIIEEe
3HAYCHUS,

— OmepupoBaTh Ha 0a30BOM YPOBHE TMOHATHSMHU: YAaCTOTAa M BEPOSITHOCTH COOBITHS,
CITy4ailHBIN BBIOOP, OTIBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMU;

— BBIYUCIISTh BEPOSATHOCTH COOBITHI HA OCHOBE T0JICUETa YHCIIa UCXOJI0B.

B noeceonesnou sxcusnu u npu uzyuenuu opyeux npeomemos:

— OIICHWBATh M CPaBHUBATh B IMPOCTHIX CIydasx BEPOSATHOCTH COOBITHHA B pealbHON
KU3HH,

— 4YHTaTh, COMOCTaBIATh, CPABHUBATh, HHTEPIPETUPOBATH B MPOCTHIX CIydasx
peanpHbIC JaHHBIC, TPEACTABICHHBIC B BHJIEC TAOIHII, TUAarpaMMm, TpapuKoB.

II. OOyyaromuiicss Ha 6a30BOM YPOBHE MOTYYUT BO3MOKHOCTh HAYUUTHCS:

NMeThp mpencraBiieHHe O JIUCKPETHBIX M HEMPEPBIBHBIX CIIYYalHBIX BEIMYWHAX U
pacrnpeiesieHUsIX, O He3aBUCUMOCTH CITYYaiHBbIX BEJTUYHH,

— WMETh TPEACTaBICHUE O MaTeMAaTHYECKOM OXHIAHWUM M JIHUCIICPCUU CIy4YalHBIX
BEIIUYWH;

— WMETh TPEJCTaBICHHE O HOPMAJIBLHOM pACHpECICHUN W TPHUMEPax HOPMAIbHO
pacrnpeieNIeHHbIX CITyYalHbIX BEIMYWH;




— TOHMMATh CYTh 3aKOHA OOJIBIIMX YHCET W BBIOOPOYHOTO METOJA HW3MEpPEHUs
BEPOSITHOCTE; UMETh MpPE/ICTaBlIeHHE 00 YCIOBHON BEPOATHOCTH U O MOJHON BEPOATHOCTH,
MIPUMEHSTh UX B PEIICHUH 33]1a4;

— AMETh MPEJCTABICHUE O BAXKHBIX YACTHBIX BUAAX pacIpeesieHui U IPUMEHSTh UX B
pelieHnu 3ajay;

— UMETb MPEACTABICHUE O KOPPEISALUU CITy4alHbIX BEJIMYUH, O TUHEHHOM perpeccuu.

B moBcenHeBHOM KU3HH U TIPU U3YICHUH IPYTUX MPEIMETOB:

— BBIYHUCIIATH WIN OTICHUBATH BEPOSITHOCTH COOBITHI B PEaTbHON KU3HH,

— BBIOMPATH MOAXOSAIINE METO/IBI MPEACTABICHUS M 00PaObOTKH JAaHHBIX;

— YMETh peIIaTh HECIOXHBIC 3a/ladyd Ha TPUMEHCHHE 3aKOHA OOJBIIUX YHCENT B
COIIMOJIOTHUH, CTPAXOBAaHUU, 3PABOOXPAHCHHUH, OOECIEUeHUH OE30MaCHOCTH HACEJICHUS B
Ype3BbIYANHBIX CUTYAIUSX.

TEKCTOBBIE 3ATIAYUN

[. OGyuaromuiicss Ha 6a30BOM YpOBHE HAYUYHUTCS

PemaTe HecI0KHBIE TEKCTOBBIC 33/1a4M Pa3HbIX TUIIOB;

— aHAJIM3UPOBATH YCIOBUE 3aJa4d, NMPU HEOOXOJUMOCTH CTPOUTH JJIsi €€ pelIeHUs
MaTEMaTHYECKYIO0 MOJICITb;

— MOHMMATh U MCTOJIB30BATh JJI PEIICHUS 3aJladyi UH(POpMaInIo, MPEICTABICHHYIO B
BU/JIC TEKCTOBOM M CUMBOJIbHOM 3aIMCH, CXeM, TabJIUII, AuarpaMm, rpaikoB, pUCYHKOB;

— JICHCTBOBATH IO AMTOPUTMY, COACPKAMIEMYCS B YCIIOBUH 33]1a4H;

— UCIIOJIb30BATh JJOTUYECKUE PACCYKICHUS MIPHU PEIICHUH 33]1a4H;

— paboTtaTh ¢ U30BITOYHBIMU YCIIOBUSIMH, BhIOMpasi U3 Bced uHOOpMAIUU, JTaHHbIE,
HEOOXOMMBIC JUTSI PEIICHUS 3a/1a4H;

— OCYUIECTBJISITh HECJOXKHBI Iepedop BO3MOXKHBIX PEIICHUM, BbIOMpas M3 HUX
ONTUMAJILHOE TI0 KPUTEPUSIM, CPOPMYIUPOBAHHBIM B YCIOBUU;

— aHAJIM3UPOBATHh M WHTEPIPETUPOBATH MOTYUCHHBIC PEIICHUS B KOHTEKCTE YCIIOBUS
3a/1auu, BEIOMpATh PEIICHUs], HE TPOTUBOpPEYAIINEe KOHTEKCTY;

— peniath 3a7a41 Ha pacdyeT CTOMMOCTH MOKYTIOK, YCIIYT, TTOE3/I0K U T.11.;

— pemaTh HECIOXHBIC 3a/Jadd, CBS3aHHBIC C JOJICBBIM ydYacTHEM BO BJIAJICHUN
bupmoii, mpeAnpusITHEM, HEJIBIKUMOCTHIO;

— pemiath 3aJa4yd Ha TPOCTHIE MPOIEHTHI (CHUCTEMbI CKHUIOK, KOMHCCHUH) U Ha
BBIYHCIICHUE CJIO’KHBIX MPOIICHTOB B PA3JIMYHBIX CXeMaX BKJIAJ0B, KPEIUTOB U UIOTEK;

— pemiaTh MPaKTHYECKHUE 3a/1a4u, TPEOYIOMINE UCTIOIB30BAHMS OTPUIIATCILHBIX YHCEIT:
Ha OIpeelICHne TEMIIEPATyphl, Ha ONpeIelIieHNE MOJ0KEeHNUSI Ha BPEMEHHOM ocH (70 HaIeu
pbl M TOCJE), Ha JBIXKEHHE JCHEXKHBIX CPEJCTB (MPUXOJ/PacXofl), Ha OIMpeeIcHHE
TJTyOWHBI/BBICOTHI U T.11.;

— UCTIOJIb30BaTh MOHSATHE MacIITada Jijisi HAX0KICHUsI PACCTOSIHUM U JIJTMH Ha KapTax,
TJIaHaX MECTHOCTH, TJTaHaX TIOMEIICHUH, BEIKPOKaXx, Mpu paboTe Ha KOMITBIOTEPE U T.1I.

B noeceomnesnou sxcusnu u npu uzyuenuu opyeux npeomemos:

— pemaTh HECJIOXKHBIE TPAKTUYECKHE 3aJadyd, BO3HUKAIONIME B CHTYaIHUIX
ITOBCEHEBHOM KU3HU.

II. O6yyaromuiics Ha 6a30BOM YPOBHE MOJYYUT BO3ZMOXKHOCTh HAYUUThHCS:

Pemate 3a1aun pa3HbIX TUTIOB, B TOM YHUCIIE 33291 MTOBBIIICHHON TPYIHOCTH,




— BBIOMpPATh ONTUMAJBHBIA METOJ PEIICHHS 3aJaud, paccMaTpUBasl pPa3IUUYHbIC
METO/bI;

— CTPOUTH MOJIEb PEIICHUS 3aa4l, MPOBOJUTH TOKAa3aTEIbHbBIE PACCYKICHUS;

— pemath 3aaaud, TpeOyronue mnepedopa BapuUaHTOB, MPOBEPKH YCIOBHM, BbBIOOpa
ONTUMAIILHOTO PE3yJIbTATa;

— aHAJIM3UPOBATh U MHTEPIPETHUPOBATH PE3YJIbTaThl B KOHTEKCTE YCIOBHUS 3ajadH,
BBIOMPATH PEIICHMUS, HE MPOTHUBOPEYAIIINE KOHTEKCTY;

— MEpPEeBOJUTH MpPHU pEIICHUH 3a7a4d HUHPOPMALMIO U3 OJHOM (OpMBI B JAPYTYIO,
WCITIOJIB3YSI IPU HEOOXOAMMOCTH CXEMBI, TAOIHIIBI, TpaUKH, THArPaMMBI,

B noBceHeBHOM KU3HU U NPU U3YUYECHUU IPYTUX MPEIMETOB:

— pemaTh NPaKTUYECKUE 3a7a4M U 33]1a4d U3 IPYTUX NMPEIMETOB.

I1l. TemaTuueckoe njanupoBaHue yueoHoro marepuaia 10 kiacca

0P Mopy.iu nporpaMmmsli
Kon-Bo BOCIIMTAHMNS,
JacoB peanu3zyemble MpU
H3yYeHHH Pa3/ieioB

Ne
paznena / HazBanwue TeMbI
TEMBI

Aunrebpa

1 | IloBropenue kypca HennocTn HAY4YHOI'0
anreOpsl 7-9 kiace MO3HAHUSA:
OBJIAJICHUEM SI3BIKOM

https://resh.edu.ru MaTeMaTHKHU U
MaTeMaTHYeCKOM

https://www.yaklass.ru KYJIBTYPOil Kak
CPEJICTBOM IO3HAHUS
MUpa; OBJIaICHUEM
http:/lit.1september.ru/urok | npocreiimmmu HaBBIKaMK
HCCIIEIOBATEIbCKON
JIeSITEIIbHOCTH
13 https://uchebnik.mos.ru I'paxknanckoe n
AYXOBHO-HPABCTBEHHOE
BOCIIMTAHME:
http://www.problems.ru | TOTOBHOCTBLIO K
00CYKIEHUIO AITHUYECKHUX
po0JieM, CBA3aHHBIX C
MPAKTUYECKUM
MPUMCHCHUEM
JOCTHKCHUH HAYKH,
OCO3HAHHMEM BaKHOCTHU
MOPAIbHO-3TUYECKUX
IIPUHIIUIIOB B
JIEATENIbHOCTH YUYEHOTO.

«Yuu.py».

https://fipi.ru

http://mathnet.spb.ru

2 | Hucnossie GyHKINN 8 Pusnuyeckoe
BOCIIMTAHHE,
¢popmupoBanue
KYJbTYPBI 310POBbS H
IMOLHMOHAIBLHOI0
0J1aronosty4ms:




Tpuronomerpuyeckue
byHKIUN

24

TOTOBHOCTBIO TPUMEHSITh
MaTeMaTHYECKUE 3HAHUS
B MHTEPECAX CBOETO
3JI0POBbSI, BEICHUS
3JI0pPOBOTO 00pa3a KU3HU
(3mopoBoe UTaHUE,
cOamaHcupoOBaHHBIN
PEXKUM 3aHIATUH U
OTJIbIXa, peryJspHas
¢dbu3uYecKas akTHBHOCTD ),
c(hOpMUPOBAHHOCTHIO
HaBBIKA pedraexcun,
NPU3HAHUEM CBOETO
npaBa Ha OIIUOKY U
TAKOTO XK€ MpaBa JpPyroro
YeJI0BEKa.

I'paxknanckoe u
AYXOBHO-HPABCTBEHHOE
BOCIIMTAHHE:
TOTOBHOCTBIO K
00CYXICHUIO ATUYECKUX
npobieM, CBS3aHHBIX C
[PAKTUYECKUM
IIPUMEHEHUEM
JIOCTHKEHU N HAyKH,
OCO3HAHHEM  Ba)XKHOCTH
MOPaIbHO-ITHUECKHUX
IIPUHLIAIIOB B
JIESITEIIBHOCTH YYEHOTO.

TpynoBoe BociuTaHue:
YCTaHOBKOM Ha aKTUBHOE
y4acTHE B PEIICHUN
MPaKTUYECKUX 3a/1a4
MaTeMaTu4YeCcKon
HAIpPaBJIEHHOCTH,
OCO3HAaHUEM BaKHOCTHU
MaTeMaTH4eCKOIo
o0Opa3oBaHUs Ha
MPOTSKEHUU BCEU KU3HU
JUISL yCIIEITHOM
npoQeCCHOHAIBHON
JIeATETbHOCTH U
pPa3BUTHEM HEOOXOAUMBIX
YMEHHH.

I'paxxnanckoe u
AYXOBHO-HPABCTBEHHOE
BOCIIMTAHME:
TOTOBHOCTBIO K
00CYXICHUIO dTUYECKHUX
mpo0OJieM, CBA3aHHBIX C
MPaKTUYECKUM
MIPUMEHEHUEM




JIOCTUKEHUHN HAYKH,
O0CO3HAHMEM BaXKHOCTH
MOPAJIbHO-3TUYECKUX
MIPUHIIUIIOB B
JIEATEIIbHOCTH YUYEHOTO.

Tpuronomerpuueckue 12
ypaBHEHHUS

[IpeoOpaszoBanue 12
TPUTOHOMETPUUYECKUX
BBIPAKECHUI

Pusznuyeckoe
BOCIIMTAHME,
(¢popmupoBanue
KYJbTYPbI 310POBbSI
IMOLMOHAIBLHOTO
0J1aronoJryyus:
TOTOBHOCTBIO IPUMEHSITh
MaTeMaTHYeCKHUe 3HAHUSA
B MHTEPECAX CBOETO
3/I0pOBbSI, BEACHUS
3JI0pPOBOTO 00pa3a KU3HU
(3m0poBOE UTAHUE,
cOalaHCUPOBaHHBIM
PEXKUM 3aHATUI U
OTJIbIXa, peryJspHas
(du3nUecKas aKTHBHOCTD ).

IlenHocTn Hay4YHOrO
MO3HAHUS:
OpHUEHTALIEN B
JeSITeIbHOCTH Ha
COBPEMEHHYIO CUCTEMY
Hay4HbIX IPEJCTaBICHUN
00 OCHOBHBIX
3aKOHOMEPHOCTSX
pa3BUTHUS YEIIOBEKA,
IPUPOJIBI M 00IIIECTBa,
MOHMMAaHHUEM
MaTeEMaTUYECKON HayKU
KaK cepbl 4yeI0BeYeCKOM
JIESTEIIBHOCTH, ITAIoOB €€
pa3BUTHA U 3HAYMMOCTH
JUTSL pa3BUTHUS
LMBUJIN3ALIH.
Pusznuyeckoe
BOCIINTAHME,
¢popmupoBanue
KYJbTYPbI 310POBbS M
IMOLMOHAIBLHOIO
Os1aromosty4ms:
TOTOBHOCTBIO IPUMEHSTh
MaTeMaTUYECKUE 3HAHUS
B MHTEPECAX CBOETO
3JI0pOBbsl, BEACHHUS
3I0pOBOTO 00pa3a KU3HU
(3mopoBoO€ MUTaHUE,
cOaaHCUPOBaHHBIM
PEXKUM 3aHIATUN U




OTABIXA, peryisipHas
(bu3nvecKas akTHBHOCTB ).

I[IpousBoaHas 25
O06o0mmaromiee 18
TIOBTOPEHHUE

IKOJI0rH4ecKoe
BOCIIMTAHME:

OpHEHTAallUeH Ha
MIPUMEHEHNE
MaTeMaTHYeCKUX 3HAHUI
JUISL pellieHus 3aa4 B
00JacTu COXpaHHOCTHU
OKpYKarolleu Cpebl,
TUTAHUPOBAHUS TIOCTYIIKOB
Y OIICHKU UX BO3MOXHBIX
HOCJIENCTBUN UIA
OKPYXKaroILEH Cpeibl;
OCO3HAHHUEM TJI00aJTLHOTO
XapakTepa
HKOJIOTMYECKUX MPpoOIeM
U IyTel UX pelieHusl.

I'paxknanckoe u
AYXOBHO-HPABCTBEHHOE
BOCIIMTAHHE:
TOTOBHOCTBIO K
00CYXICHUIO STUYECKUX
pobieM, CBA3aHHBIX C
IIPAKTUYECKUM
IIPUMEHEHUEM
JIOCTHKCHUH HayKH,
OCO3HAHHUEM BaXHOCTU
MOPaIbHO-ITHUYECKUX
IIPUHLIMIIOB B
JIESITEIIbHOCTH YYEHOTO.

JcTeTHYECKOe
BOCIIMTAHME:
CHOCOOHOCTBIO K
AMOLIMOHAIBHOMY u
ACTETUUYECKOMY
BOCTIPUATHIO
MaTEMaTHYECKHUX
00BEKTOB, 3ajad,
pEeLICHUH, pPACCYXICHUN;
YMEHUIO BUJIETh
MaTEMaTHYECKHE
3aKOHOMEPHOCTH B
UCKYCCTBE.

Hennocru HAY4YHOI'0
MO3HAHUSA:

OBJIAJICHHEM SI3bIKOM
MaTE€MaTUKU U
MaTeMaTU4YeCKOn
KYJIbTYpOH KaK
CPEICTBOM ITO3HAHUS
MHUpa; OBJIaJCHUEM




IIPOCTEUIIMMH HABBIKAMU
HUCCIIEN0BATENbCKOMN
JIEATEIIbHOCTH

['eomeTpus

Beenenue. AXcuoMsl 7
CTEPEOMETPUU U HUX
CJIEACTBUS

[TapannenbHOCTH OPSMBIX 20
U IJIOCKOCTEN
[lepnenuKyISIpHOCTH 27

MMPSAMBIX U IUIOCKOCTEM

https://resh.edu.ru
https://www.yaklass.ru

«Yau.py».

http://lit.1september.ru/urok

https://fipi.ru
https://uchebnik.mos.ru
http://mathnet.spb.ru

http://www.problems.ru

TpynoBoe BocniuTaHue:
YCTaHOBKOM Ha aKTUBHOE
ydacTue B peluieHUN
MPAKTUYECKUX 3a7a4
MaTeMaTUYECKOMN
HAIpPaBJIEHHOCTH,
OCO3HAHHEM BaKHOCTHU
MaTeMaTH4eCKOTo
o0Opa3oBaHUs Ha
MPOTSKEHUH BCEU KUZHU
JUISL yCIIEIIHOM
npo¢eCCHOHAIBHON
JIESITSIIBHOCTH |
pa3BUTHEM HEOOXOIUMBIX
YMECHHH.

I'paxknanckoe u
JAYXOBHO-HPABCTBEHHOE
BOCIIMTAHHE:
TOTOBHOCTBIO K
00CYKIEHUIO ITHYECKHIX
po0JeM, CBA3aHHBIX C
MPaKTUYECKUM
HpI/IMeHeHI/IGM
JIOCTH>KEHUH HAyKH,
OCO3HAHHEM BaKHOCTU
MOPAIbHO-3TUYECKUX
HpI/IHIII/IHOB B
JIEATENIbHOCTH YUYEHOTO.

JcreTHYecKoe
BOCIIHUTAHHE:
CITOCOOHOCTBIO K
HMOILIMOHAIBHOMY U
ACTETHYECKOMY
BOCTIPUSATHIO
MaTEeMaTHYECKHX
00BEKTOB, 33124,
pELIECHH, paCCYKICHUI;
YMEHHIO BUICTh
MaTeMaTHYECKHE
3aKOHOMEPHOCTH B
HCKYCCTBE.
IleHHOCTH HAYYHOIO
MO3HAHMS:
OBJIAJICHUEM SI3BIKOM
MaTEMaTHKH H
MaTeMaTHYeCKON
KYJIbTYpOH KaK
CPEJICTBOM MMO3HAHUS




MHororpaHHuKu

15

MI/Ipa; OBJIAICHUEM
MPOCTEUIIMMHU HABBIKAMU
HCCIICIOBATEIIHLCKOM
JIeATEILHOCTH

BekxTops!l B ipocTpaHcTBE

12

I'paxxnanckoe u
JAYXOBHO-HPABCTBEHHOE
BOCIIMTAHME:
TFOTOBHOCTBIO K
00CYXICHUIO
ATUYECKHUX TPOOIIEM,
CBSI3aHHBIX C
MPAKTUICCKUM
MIPUMEHECHUEM
JIOCTHKCHUH HayKH,
0CO3HAaHUEM

BAKHOCTU MOPAJIbHO-
STHYECKHUX

MIPUHIIAIIOB B
JcTeTHYECKOE
BOCIIMTAHME:
CIIOCOOHOCTBIO K
SMOILIMOHAIBHOMY U
ACTETUYECKOMY
BOCITPHUSITHIO
MaTeMaTUYECKUX
00BEKTOB, 3a/1ad,
pELIEHH, paCCyKICHUI;
YMEHHIO BUICTh
MaTeMaTUICCKHE
3aKOHOMEPHOCTH B
HCKYCCTBE.
JIEATENIbHOCTH YUYEHOTO.

TpynoBoe BociuTanue:
YCTaHOBKOM Ha aKTUBHOE
Y4acTHE B PEIICHUU
MPaKTUYECKUX 3a/1a4
MaTeMaTU4eCKOM
HaIpaBJI€HHOCTH,
OCO3HAHHMEM BaKHOCTU
MaTeMaTU4eCKOro
o0pa3zoBaHus Ha
MPOTSHKEHUH BCEH KU3HU
JUISL yCTIEITHOM
npodeccHoHaNBHOMI
JESTEIIbHOCTH U
pa3BUTHEM HEOOXOIUMBIX
YMEHUH.

I'paxknanckoe u
AYXOBHO-HPABCTBEHHOE
BOCIIMTAHME:
TOTOBHOCTBIO K
00CYKJIEHUIO AITHYECKHUX




[ToBTOpEeHue
reOMETPUU

Kypca

11

npo0JieM, CBA3aHHBIX C
MPAaKTHYECKIM
MIPUMECHEHHEM
JOCTH)KEHUH HAYKH,
OCO3HAHHEM BaKHOCTHU
MOpPaJIbHO-3THYECKUX
MIPUHIIUIIOB B
JESITeTIHbHOCTH YYEHOTO.

TpynoBoe BocnuTaHue:
YCTaHOBKOM Ha aKTUBHOE
Y4acTHE B PELIECHUU
MPaKTUYECKUX 3a/1a4
MaTeMaTu4eCKOn
HaIIpaBJICHHOCTH,
OCO3HaHUEM BAKHOCTHU
MaTeMaTH4eCKOro
oOpa3zoBaHus Ha
IIPOTSKEHUM BCEH KU3HU
JUISL YCIIEIIHOM
npodeccuoHanbHOMI
JIEATEIIbHOCTH U
pa3BUTHEM HEOOXOIUMBIX
YMECHHH.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O MATEPHAJIA 11 KJIACCA

No 0P Mopy.iu nporpaMmmsl
pasena HaunmenoBanue KoanuecTBO BOCIIMTAHHS,
pa3nenoB U TEM 4acoB peajinzyeMble pu
/ TeMbI M3yYeHHH Pa3/Ie/ioB
Anrebpa
1 | CreneHu u KOpHHU. 18 https://resh.edu.ru dusznueckoe
CrenenHble QyHKIUU. hittps:/Awww.yaklass.r BOCIIMTAHME,
(popmupoBanue
u KYJbTYPbI 310POBbSI 1
«qu/l'py». IMOIMOHAJIBHOTO
Os1aromosy4us:

http://lit.1september.r
u/urok

https://fipi.ru

https://uchebnik.mos.r
u

http://mathnet.spb.ru

http://www.problems.ru

TOTOBHOCTBIO TPUMEHSTh
MaTeMaTHYeCKHEe 3HAHUS B
MHTEpECax CBOETO
3II0POBbsI, BEACHUS
3JI0pOBOT0 00paza )KU3HU
(3mopoBoe MUTaHKE,
cOaaHCUpPOBaHHBIHI
PEXUM 3aHATHIA U OT/IbIXA,
perynsipHas puzndeckas
aKTUBHOCTb);
c(OPMHPOBAHHOCTHIO
HaBbIKa pediekcuu,
MIPU3HAHUEM CBOETO IIpaBa
Ha OIIMOKY U TaKOTro e




IIpaBa JIpyroro 4eJoBeKa.

I'paxxnanckoe u
AYXOBHO-HPABCTBEHHOE
BOCIIUTAHUE:
TOTOBHOCTBIO K
00CYKJIEHUIO AITHUECKUX
po0JieM, CBS3aHHBIX C
MPAKTUYECKUM
MIPUMEHEHUEM
JIOCTUKEHHU I HAYKH,
OCO3HAaHUEM BAKHOCTHU
MOPaIbHO-3THYECKUX
MIPUHIINIIOB B
JESITeIbHOCTH YUYEHOTO.

Iloka3aTenbHbIE 29
JorapupMUUECKUe

byHKIIUN

[TepBooOpaznas 8
HHTErpat

TpynoBoe BocnuTanue:
YCTAHOBKOM Ha aKTHBHOE
y4acTHe B pelIeHUN
MPAKTUYECKUX 3a]1a4
MaTeMaTH4eCKOM
HaIpaBJICHHOCTH,
OCO3HAHHMEM Ba)KHOCTH
MaTeMaTHYeCKOTO
oOpazoBaHus Ha
MPOTSKEHUH BCEU KU3HU
JUISL yCIEITHOM
npodeccuoHaTbHON
JIeITCIIEHOCTH B
pa3BUTHEM HEOOXOIUMBIX
YMECHHH.

I'paxnanckoe u
JAYXOBHO-HPABCTBEHHOE
BOCIIMTAHHUE:
FOTOBHOCTBIO K
00CYKIEHUIO ITHUECKUX
po0JieM, CBSI3aHHBIX C
NPaKTUYECKUM
MIPUMEHEHUEM
JIOCTUKEHHUM HAYKU,
OCO3HAHMEM Ba)KHOCTH
MOPATIbHO-3TUYECKUX
MIPUHITUTIOB B
JIEATEIIbHOCTH YYEHOTO.

[leHHOCTH HAYYHOTO
MO3HAHUSA:

OpHUEHTAaLINEN B
JesITeIbHOCTH Ha
COBPEMEHHYIO CUCTEMY
Hay4HbIX TPEJICTABICHUN
00 OCHOBHEBIX
3aKOHOMEPHOCTAX
pPa3BUTHS YEJIOBEKA,

TIPUPOJIBI M OOIIECTBA,




IIOHMMAaHHUEM
MaTeMaTUYECKON HayKH
Kak c(hepbl 4eI0OBEUeCKOM
JeSITeNIbHOCTH, ITAroB e
Pa3sBUTHUA U 3BHAYUMOCTH
JUIS pa3BUTHUS
OHUBUIN3alIUN.

OneMEHTBI
MaTeMaTHIeCKOMN
CTaTHUCTHKH,
KOMOWHATOPHUKHU U
TEOPUH BEPOSTHOCTH

15

YpaBHeHus u
HepaBeHCTBa. CUCTEMBI
YpPaBHEHUI U HEPABEHCTB

20

Pdusznyeckoe
BOCIIMTAHHE,
(popmupoBanue
KYJbTYPbI 310POBbS 1
IMOIHOHAIBHOIO
0J1aronoJryyms:
FOTOBHOCTHIO MPUMEHSITh
MaTE€MaTUYECKHUE 3HAHUS B
HMHTEpECax CBOErO
310pOBbS1, BEJICHUS
3I0pPOBOTO 00pa3a KU3HU
(3mopoBoe MUTaHKE,
cbanmaHCHUpOBaHHBIN
PEXKUM 3aHITHI U OT/bIXA,
perynspHas puzndeckas
AKTUBHOCTb).

TpynoBoe BocnuTaHue:
YCTaHOBKOHM Ha aKTUBHOE
y4acTHE B pEUICHUU
MPaKTUYECKUX 3aJ1a4
MaTEeMaTUYECKON
HaIPaBJIECHHOCTH,
OCO3HaHUEM BAKHOCTH
MaTeMaTU4eCcKOoro
o0Opa3oBaHUs HA
MPOTSHKEHUU BCEH KU3HU
JUISL yCIIETHOM
npodecCuoHaANTbHON
JEeATETbHOCTH 1
pa3BUTHEM HEOOXOIMMBIX
YMEHHMH.

ILlennocTn Hay4YHOrO
MO3HAHUSA:

OpHEHTALINEN B
NESATEIBHOCTH Ha
COBPEMEHHYIO CUCTEMY
Hay4YHBIX IIPEJICTaBICHUN
00 OCHOBHBIX
3aKOHOMEPHOCTSX
Pa3BUTHUS YEIIOBEKA,
MPUPOJIBI U OOIIECTBA,
IIOHUMAaHUEM
MaTEMaTHYECKON HayKH
Kak cgepbl UeI0BeYeCKOoil

JACATCIIBHOCTH, OTAIIOB eé




Oo6o61aromee
[TOBTOPEHHE

12

Pa3sBUTHUA U 3BHAYUMOCTH
IJId pa3BUTUSA
IHUBUIN3a1IUH.

IKoJ0rnIecKoe
BOCIIMTAHHE:

OpHEHTALMEN Ha
pUMEHEHNE
MaTeMaTHYECKUX 3HAHUN
JUTSL peIIeHUs 3a/1a4 B
00JIaCTH COXPaHHOCTH
OKPY’KaIOIIIECH CpPeIbl,
TUTAHUPOBAHUS TIOCTYIIKOB
U OLIEHKH UX BO3MOXKHBIX
MOCJIEICTBUM I
OKPYKaIOIIIECH CPeIbl;
OCO3HAHMEM TIJI00aJIbEHOTO
XapakKTepa dKOJIOTHIECKUX
npobiieM U myTei ux
pEIICHHUS.

I'paxknanckoe n
JAYXOBHO-HPABCTBEHHOE
BOCITUTAHHE:
TOTOBHOCTBHIO K
00CYKIEHUIO AITHUECKUX
npo0JieM, CBA3aHHBIX C
MPAKTUYECKUM
HpI/IMeHeHI/IeM
JOCTH>KEHUI HAYKH,
OCO3HAHHEM BaXKHOCTHU
MOPAITbHO-3TUYECKUX
HpI/IHIII/IHOB B

ACATCIIBHOCTHU y‘{éHOFO.

['eomeTpus

Merto/ibl KOOpAWHAT B
MIPOCTPAHCTBE

15

https://resh.edu.ru

https://www.yaklass.r
u

«Yun.py».

http://lit.1september.r
u/urok

https://fipi.ru

https://uchebnik.mos.r
u

http://mathnet.spb.ru

http://www.problems.ru

JcTeTHYecKoe
BOCIIUTaHHE:
CIOCOOHOCTBIO K
SMOLIMOHAIIBHOMY u
3CTETHUYECKOMY
BOCIIPUSITHIO
MaTeMaTHYeCKHX
00BEKTOB, 3a/1ad4,
peuIeHul, pacCyXKICHMI;
YMEHHIO BUJIETh
MaTeMaTH4eCKHe
3aKOHOMEPHOCTH B
HCKYCCTBE.
TpynoBoe Bocnnuranue:
YCTaHOBKOM Ha aKTHUBHOE
y4acTHE B PELICHUH
MPaKTUYECKHUX 3a]a4
MaTeMaTH4eCKON
HaIpaBJIEHHOCTH,




OCO3HAHHEM BaXHOCTHU
MaTeMaTU4eCcKoro
oOpasoBaHus Ha
MPOTSKECHUU BCEH KU3HU
JUISL yCIIEUTHOM
npodeccrnoHaIbHOM
JESTeIbHOCTH U
pa3BUTHEM HEOOXOAMMBIX
YMEHHII.

[unuHap, KOHYC U ap

17

I'pa:knanckoe u
AYXOBHO-HPABCTBEHHOE
BOCIIUTAHHE:
FOTOBHOCTBIO K
00CYKJICHUIO AITHUECKUX
po0JseM, CBI3aHHBIX C
MPaKTUYECKUM
IIPUMEHEHUEM
JOCTH)KCHUH HAYKH,
OCO3HAaHHUEM BaKHOCTHU
MOpaJIbHO-3THUECKUX
IIPUHLIAIIOB B
JESITETBHOCTH YYEHOTO.

O0BEMBI TENT

23

[ToBTOpEHME Kypca
CTEPEOMETPUHU

13

IKO0JIOTHYECKOe
BOCIIMTAHHE:

OpHEeHTalue Ha
IPUMCHCHHE
MaTeMaTHYECKUX 3HaHUH
JUTSL pellieHus 3a/1a4 B
00J1aCTH COXPAaHHOCTH
OKpY>Karollen Cpeibl,
TUTAHUPOBAHMSI TIOCTYITKOB
U OLIEHKU UX BO3MOYKHBIX
MOCIEACTBUI JJIs
OKpY>Karollen Cpeibl;
OCO3HaHHEM IJ100aIBHOTO
XapakTepa dKOJIOTHIECKUX
npoOJeM u myTen ux
pelIeHusI.

Pduznyeckoe
BOCIIMTAaHHUeE,
(popmupoBanue
KYJbTYPbI 310POBbS U
IMOIHOHAIBLHOTO
Oslaromosty4us:
[OTOBHOCTBIO TTPHUMEHSITh
MaTeMaTH4eCKHe 3HaAHHs B
WHTEpECax CBOETO
3]10pOBbsI, BEACHUS
3I0POBOTO 00pa3a KU3HH
(3mopoBoe mUTaHKe,
cOamaHCUpOBaHHBIN

PECIKUM 3aHATHH U OTJbIXa,




perynsipHasi puzndeckas
AKTUBHOCTB).

TpynoBoe BocnuTanue:
YCTaHOBKOHM Ha aKTHUBHOE
y4JacTHe B pelICHUU
MPAKTUYECKHX 3aja4
MaTeMaTU4ECKON
HaIpPaBJIEHHOCTH,
OCO3HaHHEM BaKHOCTHU
MaTeMaTUYECKOTO
o0Opa3oBaHUs HA
IPOTSKEHUH BCEH KU3HU
JUISL yCIEITHOM
npodeccuoHaTbHON
JeSITeIbHOCTH U
pa3BUTHEM HEOOXOUMBIX
YMEHHH.
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