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CopepixaHue Kypca.
MaTemaTuKa: a/ire6pa ¥ Haya’ia MaTeMaTU4e€CKOI'o aHa/Iu3a, reoMeTpus

B coorBerctBuu ¢ npunAToil KoHuenmumen pa3BuTHs MaremMaTudeckoro obpasoBanusi B Poccuiickoit
®denepalnyu, MaTeMaTHUECKOE 00pPa30BaHUE PEILAET, B YACTHOCTH, CIEAYIONINE KII0YEeBbIC 3aJauu:

«IIPEAOCTABIATh KAXKIOMY OOydYaromeMycsi BO3MOXXKHOCTh JOCTHIKEHHSI YpPOBHS MaTeMaTHYEeCKHX
3HaHWI, HEOOXOIMMOTO IS TajbHEHIIEH YCIIeITHON KU3HU B OOIIECTBEY,

«obecreunBaTh HEOOXOMMOE CTpPaHE YHMCIIO BBIMTYCKHUKOB, MaTeMaTU4YeCKas MOATOTOBKA KOTOPBIX
JIOCTaTOYHA Ui MPOJNOJDKEHUS OoOpa3oBaHMs B pA3IMYHBIX HANPABICHUSAX M IS IPAKTHYECKON
NeSITeIbHOCTH, BKIIIOYAsl TPENoJaBaHue MaTeMaTUKH, MaTeMaTHUECKUE HCcieloBaHus, padoty B cdepe
UH(POPMALIMOHHBIX TEXHOJIOTHN U JIP.»;

«B OCHOBHOM OOIIEM W CpeqHeM o0IieM 00pa3oBaHWU HEOOXOJUMO MPEAYCMOTPETh MOIATOTOBKY
o0Oy4aroluxcsi B COOTBETCTBUM C UX 3alpoCaMHU K YPOBHIO IMOATOTOBKH B c(hepe MareMaTuyeckoro
00pazoBaHH.

COOTBETCTBEHHO, BBIJACISIOTCS TPU HANpaBlieHUs TpeOOBaHWM K pe3yibTaTaM MaTeMaTH4YeCKOIo
o0pa3zoBaHus:

1) mpaKkTHKO-OPHEHTHPOBAHHOE MaTEMAaTHUECKOE 0Opa3oBaHKe (MaTeMaTHKA IS KU3HH);

2) MaTeMaTHKa JJIsl UCIIOJIb30BaHus B MIPOEeCcCui;

3) TBOpUECKOE HaIpaBlICHHE, HA KOTOPOE HAICJICHBI T¢ 00Yy4YaIoIInecs, KOTOPbIC TUIAHUPYIOT
3aHUMAThCS TBOPYECKOH M HCCIIENOBATENBCKONH paboTold B 007acTH MaTeMaTWKH, (PH3HKH,
SKOHOMMKH U JPYTUX 00JIaCTAX.

OTH HampaBlIEHUS PEaU3yIOTCS B JBYX OJIOKaXx TpeOOBaHUN K pe3ylbTaraM MaTeMaTHYeCKOro
o0OpazoBaHws.

Ha 6a3oBoMm ypoBHe:

Bomycknuk Hayunmtess B 10-11-m knaccax: A MCHOJIB30BAHUS B IOBCETHEBHOM KHU3HH MU
o0ecrnevyeHrs BO3MOXXHOCTH YCIIEITHOTO MPOJA0JKEHUsT 00pa30BaHUs MO CIIEUAIBHOCTSIM, HE CBSI3aHHBIM
C MPUKJIAJHBIM UCIIOJIb30BAHUEM MATEMATUKH.

BEIMyCKHUK MOJYYHMT BO3MOKHOCTH HayunThess B 10-11-m kiaccax: miist pa3BUTHS MBIIUICHHUS,
UCIIOJIb30BaHUSl B IOBCEIHEBHON JU3HU U OOECIEeYeHUS BO3MOXHOCTH YCHEIIHOTO MPOJOJIKEHUS
00pa30BaHus 110 CTIEUATBHOCTSM, HE CBSI3aHHBIM C IPUKJIAJHBIM HCIOJIb30BAHUEM MAaTEMATUKH.

[lenn ocBoeHHs TporpaMMbl 0a30BOrO YPOBHS — oOOecrleueHHe BO3MOKHOCTH HCIOJIB30BaHUs
MaTeMaTUYeCKUX 3HAHUM U YyMEHUN B MOBCETHEBHOM U3HU M BO3ZMOXHOCTH YCHEIIHOTO MPOIOHKEHUS
o0pa3zoBaHus .

OOGyuaromuecsi, OCYIISCTBISIONIME O0ydyeHHe Ha 0a30BOM YPOBHE, JOJIKHBI OCBOUTH OOIIHE
MaTeMaTHYECKUEe YMEHHUs, HEOOXOAMMBIEC /ISl KU3HH B COBPEMEHHOM OOIIECTBE; BMECTE C TEM OHH
MOJTYYalOT BO3MOXKHOCTh M3YYUTh MPEIMET TIIyO)Ke, C TeM YTOOBI B JAbHEUIIEM TIPH HEOOXOJIUMOCTH
U3y4aTh MaTEMaTHKy JUIsI NMPO(PECCHOHAIBHOTO TPUMEHEHHUS,BMECTE C TEM BBIMYCKHHK IOJIyJacT
BO3MOXXHOCTh M3YYHTh MAaTeMAaTHKy Ha ropas3io 0ojiee BHICOKOM YPOBHE, UYTO CO3AacT (QpyHIaMEHT AJis
JATBHEUIIIETO CEPhEe3HOT0 U3YUEHHUSI MAaTEMATUKH B BY3e€.

[IpumepHbIe TpOrpaMMbl COAEpX AT CPaBHUTEIBHO HOBBIM ISl IIKOJNBI pasfen «BeposTHOCTh U
cTatucTukay. K 3TOMy pasneny OTHOCSTCS TaKXkKe CBEIEHUs W3 JIOTUKU, KOMOWHATOPUKH W TEOPUHU
rpados.

B mnporpamme 0oiblloe BHUMaHWE YIEISACTCS NPAKTHKO-OPHEHTHPOBAHHBIM 3a7adaM - MECTO
MPUMEHECHUIO MaTEMaTHICCKUX 3HAHUH B )KH3HH.



[Mpyn m3yyeHHH MaTeMaTHKH OOJBIIOC BHUMAHHE YICNSETCS PA3BUTHIO KOMMYHUKATHBHBIX YMEHUH
(bopMynHpoBaTh, apryMeHTHPOBATh U KPUTHKOBATH), (OPMUPOBAHUIO OCHOB JIOTUYECKOTO MBIIIJICHUS B
YaCTHu MPOBCPKHU HUCTUHHOCTHU U JIOXKHOCTH YTBer(HGHHﬁ, MNOCTPOCHUSA NMPUMCPOB U KOHTPIIPUMCPOB,
[ENOYEK YTBEPKIEHUH, (hOPMYIUPOBKH OTPHUIIAHUMN, a TaKKe HEOOXOAMMBIX U JTOCTATOYHBIX YCIOBHHU.
VYaensercs BHUMaHHE YMEHHUIO pabOTaTh MO alTOPUTMY, METOJIaM IOMCKA aJlTOPUTMA U OMPEICICHUIO
TpaHuI] MPUMEHHMOCTH AIrOpUTMOB. TpeGoBaHus, copMmynupoBaHHble B paznene «l'eomerpus», B
OOJIBIIICH CTETICHN OTHOCATCS K PA3BUTHIO MPOCTPAHCTBEHHBIX MPEACTABICHHUN U rpaUIecKUX METOJIOB

Anredpa M HaYaJIa aHAJIM3A

[ToBTOpenue. Pemienue 3aiay ¢ UCMOIb30BAaHUEM CBOMCTB YHCEN U CHUCTEM CUUCICHHS, AETUMOCTH,
JIOJIEM U 4YacTeH, MPOUEHTOB, MOAYJEH uncell. Pemenne 3a1ad ¢ UCIOIb30BaHUEM CBOKCTB CTEIIEHEN U
KOPHE, MHOTOYJICHOB, IPe0Opa30BaHUl MHOTOWICHOB U IPOOHO-PAIIMOHATBLHBIX BBIPAKCHUH.

Pemenue 3agau ¢ ucnosib30BaHUEM IpagyCHON MepHI yriia. Moaysp yucia U ero CBOMCTBA.

Pemenune 3amau Ha JABM)KEHHE M COBMECTHYIO pPaOOTy € IMOMOILIBIO JIMHEWHBIX M KBaJpaTHBIX
yYpaBHEHUU M UX CUCTEeM. PelleHne 3ajay ¢ MOMOIIBIO YHCIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB C
OJIHOI epEMEHHOM, C MPUMEHEHHEM M300payKEHUS UNCIOBBIX IPOMEKYTKOB.

Pemenne 3agau ¢ UCHoNb30BaHUEM YHMCIOBBIX (YHKIMA U UX rpadukoB. Mcnoab3oBaHue CBOWMCTB U

rpaMKOB JIMHEWHBIX M KBAAPAaTHYHBIX (QYHKIMI, 0OpaTHON IMPONOPLUMOHAILHOCTH U QyHKIuH Y =X .

I'paduueckoe pemieHne ypaBHEHUN 1 HEPABEHCTB.
Tpuronomerpuyeckass OKpYKHOCTb, paoduanuas mepa yaia. CHHYC, KOCUHYC, TAHT€HC, KOMAH2EHC
IPOU3BOJIBHOrO yrja. OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO M CIIEACTBUS M3 HEro. 3HAu€HUs

T T T T
TpuroHomerpudeckux (yukuuit mis yrmos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (O, E, Z,—, E pan).

Dopmynvl  CLOIHCEHUS MPUSOHOMEMPUYECKUX QYHKYUL, Dopmyasl npusedenus, Gopmynvl 080UHO20
apeymenma..

Hynmu QyHkumumu, mpoMexyTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. HamOomnbllee M HauMeHbIee
3HaueHue QyHkiuu. [lepuonnueckne Gynkiuu. YeTHOCTh M HEUETHOCTh GyHKUMNA. CrodicHble yHKYyUU.

Tpuronomerpuueckue GyHkIu Y =C0SX, Y =SIN X,y =tgX . @yuxyus y = ctgx . CoiicTBa U rpapuku
TPUTOHOMETPHUUECKHUX (YHKITHIA.

ApKKOCHUHYC,  apKCHHYC,  apKTaHreHc  4ucna.  Apkkomaweenc — uucna.  Ilpocrelimue
TPUTOHOMETPHUYECKHE ypaBHEHUs. PellieHrne TpUroHoMeTpu4ecKux ypaBHEHUH.

Obpamusie mpucoHomempuueckue @yHKyuu, ux ceoucmea u 2epaguxu. Pewenue npocmetiuux
MPULOHOMEMPULECKUX HEPABEHCME.

CreneHb ¢ JCUCTBUTENBHBIM TIOKa3aTelieM, CBOWMCTBa crTeneHu. lIpocreiimine TmoKa3aTelbHbIE
ypaBHEHUS 1 HepaBeHCTBA. [loka3aTenbHas QyHKINS U €€ CBOWCTBA U rpaduK.

Jlorapudm uncna, cBoiictBa jorapudma. lecsatuunsiii torapudm. Yucno e. Hamypanwvusiii 10eapughm.
[IpeoOpazoBanue sorapupMuyecKkux BbIpakeHUH. Jlorapupmuueckre ypaBHEHHS W HEpPaBEHCTBA.
Jlorapudmuueckasi pyHKIUS U ee CBOICTBA U rpaduK.

CrenenHnast GyHKIUS U €€ CBOMCTBaA U rpaduk. UppannoHalbHbIe YypaBHEHHUS.

Memoo unmepsanog 01 peulenus HepaseHcma.

Ilpeobpazosanus epaguxos ynxyuil: cosue 6001b KOOPOUHAMHBIX OCeU, PACMAdICEHUe U Cocamue,
ompasiceHue OMHOCUMENbHO KOOpOuHamubvlx oceu. Ipaguueckue memoovl peuwieHusi ypagweHuu u
Hepaeencms. Peuienue ypasHeHuti U HepageHcme, co0epHCauux nepemMeHHyI0 n00 3HAKOM MOOYIIA.

Cucmemvl  nokaszamenvuvlx, Jo2apumuyeckux U  UppayuoHarvuvlx ypasuenuti. Cucmemol
NOKA3AMEeNbHBIX, 102APUPMULECKUX HePABEHCMS.

Bzaumno oopamuvie pynkyuu. I paguxu 63aumno oopammuvix yHKYui.



Ypasuenus, cucmemvol ypasuenuii ¢ napamempom.

[TpousBoanas ¢pynkiuu B Touke. KacarenpHas k rpaduky pynkmuu. ['eomerpuuecknii 1 Gu3nIeCKuit
CMBICT pon3BOAHON. [Ipon3BoaHbIE dNeMeHTapHBIX GYHKIMH. [Ipasuna oughghepenyuposanusi.

Bmopas npoussoonas, ee ceomempuyeckuil u QuauyecKuli CMoiCi.

[Tonarue o HenpephIBHBIX QYHKIUAX. TOUKH dKcTpeMyMa (MakCUMyMa U MUHMUMYyMa). MccnenoBanue
AIIEMEHTApHBIX (DYHKIMA HA TOYKM SKCTpeMyMa, HauOoOJbllee W HAaUMEHbIIEe 3HAYCHHE C MOMOIIBIO
NPOU3BOJIHON. [locmpoenue epaguxos hyHkyull ¢ nomowpio npoussooHvix. IIpumenenue npou3o0HoOU
npu peuleHuu 3a0ay.

[TepBooOpasnas. [lepsoobpasuvie snemenmapuvix Gyukyui. Ilowads KpusonuHetHol mpaneyuu.
@opmyna Hvromona-Jleiionuya. Onpedenennvlii unmezpali. Beiyucnenue niowaoei niockux Queyp u
00beM08 mejl 8paujeHUsi ¢ NOMOWbIO UHMe2Pald.

I'eomerpus

[loBropenue. Pemenune 3amad ¢ NpUMEHEHHEM CBOKMCTB (uryp Ha MJIOCKOCTH. 3agadd  Ha
JI0Ka3aTeNIbCTBO M IIOCTPOCHUE KOHTPIpUMEPOB. Mcrnonp3oBanue B 3ajadax NPOCTEUIINX JIOTUYECKUX
npasBwil. Pemenue 3a1a4 ¢ UCIOJIb30BAHUEM TEOPEM O TPEYTOJBHUKAX, COOTHOLIEHUH B IPSAMOYTOJIBHBIX
TPEyrojibHUKaX, ()akToB, CBS3aHHBIX C 4YETbIpEXyrojbHUKaMH. PelieHue 3agady ¢ HCHOJIb30BaHHEM
(bakTOB, CB3aHHBIX C OKPYKHOCTAMU. Penienne 3aay Ha H3MEpEHUs Ha IJIOCKOCTH, BBIYUCICHHUE JUIUH U
wiomanen. Pewenue 3a0au ¢ nomowbio 6eKmopoe u KOOpoOuHam.

Harnsanas crepeomerpusi. durypsl U ux wuzoOpaxkeHus (kyO, mupamunaa, mnpusma). (OcHosHbie
nousmus cmepeomempuu u ux ceovicmea. CedeHns Kyoa u TeTpaspa.

Touka, npsiMas 1 IIOCKOCTb B POCTPAHCTBE, AaKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX. B3anmuoe
pacrooKeHUe NPsAMBIX U IIOCKOCTEN B mIpocTpaHcTBe. llapamienbHOCTh NpSAMBIX U IUIOCKOCTEH B
npoctpaHcTBe. M300paxkeHne npocTeux NpocTpaHCTBEHHBIX (PUTYp Ha IMIIOCKOCTH.

PaccrosiHus mexny gurypamu B mpoCcTpaHCTBE.

Vbl B npoctpaHcTBe. [lepneHauKyIsIpHOCTb NPSAMBIX U TUIOCKOCTEH.

[Tpoexnust ¢urypsl Ha MIOCKOCTh. [IpH3HAKM NEPHEHIMKYISAPHOCTH TNPSAMBIX U IJIOCKOCTEH B
npoctpaHncTBe. Teopema o Tpex NeprneHIuKyspax.

Mpuororpannuku. Ilapamnenenunen. CoiicTBa NpsIMOYroJIbHOTO —Napajuienenunena. Teopema
[Mudaropa B mpoctpanctBe. Ilpusma u nupamunga. IlpaBuibHas nmupamuia W IpaBUIbHAs MpU3MA.
[Ipsimas nupamuga. DeMeHThI TPU3MbI U TUPAMU/IBL.

Tena BpamieHus: LWIMHAP, KOHYC, chepa u map. OCHOBHbIE CBOWCTBA MPSMOr0 KPYroBOro MUIMHIPA,
IpSIMOTO KPYroBOro konyca. M3o0paxkeHue Ten BpalleHus Ha MI0CKOCTH.

Ilpeocmaenenue 06 yceueHnom KOHyce, ceyeHUsi KOHyca (napaniebHoe OCHOBAHUIO U NpOX0oAujee
yepe3 GepuiUny), ceuenus YUIuHopa (napauieivHo u nepneHOUuKYIsApHo ocu), cevenus wapa. Pazeepmka
YUNUHOpa u Komyca.

Ipocmetiwue KomOUHayuu MHO202PAHHUKOS U MeNl 8palyeHUss MexcOy coOou. BbIUnCIeHne 2JIEMEHTOB
POCTPAaHCTBEHHBIX Guryp (pedpa, IuaroHaiu, yribl).

[1nomane MOBEpXHOCTH NPABMIBHOW MUPAMUABI U TIPSIMON Ipu3Mbl. 11n0mans moBepxXHOCTH IPsIMOTO
KpYyroBOr0 LUINHAPA, IPSMOro KpyroBOTO KOHYCa U Iapa.

[Tonsarue 06 o6veme. OO6BEM MUpaMuIbl M KOHYCA, MPU3MBI U HWIMHApPA. O0beM mmapa.

Ilooobuvie mena 6 npocmparncmee. COOTHOIICHUST MEXIY IUIOLIAIIMU TOBEPXHOCTEH M oObeMamu
HOJOOHBIX Tl

Heuoicenus 6 npocmparcmee: napanleibHbli NepeHoC, YEHMPAlbHAs CUMMEMPU, CUMMEMPUs.
omnocumenbHo naockocmu, nosopom. Ceouicmea Oeudicenuil. Ilpumenenue OudiceHull npu peuleHuu
3a0au.



BekTopsl U koopauHaTHl B mpocTpaHcTBe. CymMMa BEKTOPOB, YMHOXCHHE BEKTOpA Ha YHCJIO, YroJl
MKy BekTopamu. KoJmmHeapHble M KOMILIaHApHBIC BEKTOPBI. CKamspHoe npouzéedeHue 6eKmopos.
Teopema o paznodiceHuu 6eKmopa no mpem HeKoOMNiauapuvim eekmopam. CKansipHoe npouszgedeHue
8ekmopog 8 koopournamax. Ilpumenenue 8exkmopos npu peuteHuu 3a0a4 HaA HAX0NCOeHUue pacCmosiHull,
Onun, naowaoetl u 00vbemos.

Ypasuenue nnockocmu 6 npocmpancmee. Ypasnenue cgepvr 6 npocmpancmge. Dopmyna 05s
BLIMUCTEHUSL PACCMOSIHUSL MENHCOY MOYKAMU 8 NPOCMPAHCMEE.

BepositHoCcTh M cTaTucTHKA. PaGoTa ¢ naHHBIMH

[ToBTrOopenue. Penenue 3a1au Ha TaOIMYHOE U TpadUUECKOe MPEICTaBICHHE TaHHbBIX. VIconp30Banme
CBOMCTB M XapaKTEPUCTUK YHCIOBBIX HAOOPOB: CpPeIHUX, HAHMOOJBIIErO W HAUMEHBIIETO 3HAYCHUS,
pa3maxa, oucnepcuu. Pewenue 3a0au na onpedenenue uacmomol u 8eposimuocmu coovimuil. Boiuucnenue
8eposAmHOCmell 8 ONblMAx C PABHOBOZMONCHBLIMU IdIeMeHmapHbiMu ucxooamu. Pewenue 3adau c
npumenenuem Komounamopuxu. Pewenue 3a0au na 8biuucienue 6epoSmHoOCmelt He3a8UCUMBIX COObIMUIL,
npumerenue opmynvl crodxcerus eeposimuocmetl. Pewenue 3a0au ¢ npumenenuem ouazpamm diinepa,
oepeesa eeposimuocmetl, popmynvl beprynu.

Yenosnas eeposmuocms. Ilpasuno ymuooscenus epoamuocmeti. @opmyna noaiHoU 8eposmHOCHU.

Huckpemnvie cayuyaiinvle eenuuuHvl u pacnpedenenus. Hezasucumvie cuyuatinvle GeIUYUHDL.
Pacnpeodenenue cymmol u npouzsedenus He3a8UCUMBIX CTYYAUHBIX BETUYUH.

Mamemamuueckoe odxcuoanue u oucnepcus cayuarHou eeauyunvl. Mamemamuyeckoe odxcuoauue u
oucnepcusi  cymmvl  CAy4auHulx  eeauyun. I eomempuueckoe — pacnpedenenue.  bunomuanvnoe
pacnpeodeieHue u e2o C8olUCmad.

Henpepuisuvie cnyuatinvie genuuunvl. I[lonsmue o niomumocmu eeposmuocmu. Pasnomepnoe
pacnpeoenenue.

Tlokazamenvroe pacnpedenenue, e20 napamempbi.

THonamue o nopmanvhom pacnpedenenuu. Ilapamempor Hopmanvrozo pacnpedenenus. Ilpumepwvi
CYHAUHBIX BENUYUH, NOOYUHEHHBIX HOPMATILHOMY 3AKOHY (NOZPeUHOCMb U3MEPEHUL, POCH Yell08eKa).

Hepasencmeo Yebwviwesa. Teopema bepuynnu. 3axon 6Oonvwux uucen. Bwibopounviii memoo
usmepenus eepossimuocmetl. Poib 3akoHa 6016wux uucen 8 Hayke, npupooe u ooujecmae.

Kosapuayus o0syx cayuaunvix eenuyun. Ilomamue o kosgpguyuenme xoppenayuu. CoemecmHule
Haba00eHUs 08X CYUAUHBIX 8elUYUH. BolObopounblil ko3gduyuenm xoppensiyuu.



I[Inanupyemble pe3yJbTaThl

ba3oBblil ypoBeHb
«IIpo6s1eMHO-PyHKIMOHATBHBIE PE3YJIbTATHD)

Pa3nen |. BboInyCKHUK HAYYHUTCS 1. BbINYCKHHUK MOJYYHT BO3MOKHOCTh
HAYYHUTHCSA

Hemn Jl1s vcronib30BaHus B TOBCEIHEBHOI s pazsumus mvluLienus, UCHOIb308AHUSA 8

O0CBOEHUS JKU3HU U 00ECTICUEHUSI BO3MOKHOCTH N0BCEOHEBHOU HCUHU

npeaMera YCIIELIHOTO MPOIOJKEHUSI 00Pa30BaHUS 110 | U 0OeCcneyeHUs B03MONCHOCHU YCHEUHO20
CIEIUAILHOCTSIM, HE CBSI3aHHBIM C nPOOOIICEHUS 00PA308aAHUS NO
MPUKIIATHBIM HUCIIOJIb30BaHUEM CNeyuanIbHOCMAM, He C8A3AHHBIM C
MaTeMaTUKH NPUKTAOHBIM UCNOTIb30BAHUEM MATNEMAMUKU

TpeOoBanus K pe3yjbTaTaMm

Anemenmst | OnepupoBath Ha 6a30B0M ypoBHe! —  Onepupoéamv? nouamusMiL: KOHeuHOe

meopuu TMOHATUSIMU. KOHEYHOE MHOKECTBO, MHOAHCECMBO, INIEMEHM MHOIHCEeCcmaed,

MHONHCECME 5IIEMEHT MHOXECTBA, [TOMHOXKECTBO, NOOMHOCECMBO, NepeceyeHue u

u [IePeceueHHe 1 06HEIMHCHHE 00beOUHeHUe MHOHCeCma, uuciosvle

Mamemamu MHOIHCECMBA HA KOOPOUHAMHOU NPAMOL,

yecKou MHOMKCCTB, qHUCHOBHe UMHO)KeCTBa Ha ompe30K, UHmMep8aJl, NOJIYUHMepP8al,

JI02UKU KOOpMHATHOM TIPAMOH, OTPE3OK, NPOMEdICYMOK C 6bIKOIOMOTL MOUKOTL,

HHTCPBAJ;

orepupoBaTh Ha 0a30BOM YpPOBHE
MOHATHSIMH: YTBEPKICHHE, OTPUIIAHUE
YTBEPIKIACHHS, ICTUHHBIC U JIOKHBIE
yYTBEPXKACHUS, TPUUNHA, CTIECTBUE,
YaCTHBIN ciiyyail 00IIero yTBepKACHHS,
KOHTpPIIPUMED;

HaXOJIUTh NepeceyeHre U 00beTMHEHNE
JBYX MHOXECTB, ITPEICTABICHHBIX
rpaduyecKy Ha YMCIOBOM MPSAMOM;

CTPOMUTH HA YUCIIOBOU MPSAMOU
MOJMHOXECTBO UMCIIOBOTO MHOXKECTBA,
3a/IaHHOE MTPOCTEUIINMH YCIOBUSIMU;

pacrno3HaBaTh JIOKHBIC YTBECPIKICHUA,
OIIIMOKH B PacCyKACHUAX, B TOM
YHUCJIC C UCIIOJIb30BAHUEM

KOHTPIIPUMEPOB.

B noseceonesnotl scusnu u npu u3yveHuu
Opy2ux npeomemos:

— HCIIOJIB30BAaTh YHMCJIOBBIC MHOXXCCTBA HA

epaghuueckoe npedcmasieHue MHOICECME
HA KOOPOUHAMHOU NJLOCKOCU,

—  onepuposamv NOHAMUAMU. YIMEEPHCOEHUe,
ompuyaHue ymeepiucoeHus, UCMUHHbLE U
JIOJHCHBIE YMBEPHCOEHUsL, NPUUUHA,
cneocmeue, 4acmHulil CIy4ai 0ouezo
VMEepHcOeHUsl, KOHMPHpuUmep,

—  nposepsimb NPUHAONEHCHOCHb ITeMEeHma
MHOAHCECMBY,

— HaxoOumv nepecevenue u 0O6veouHeHue
MHOJHCECMB, 8 MOM HYUCAe NPeOCMABIeHHbIX
epagurecku Ha YUCI080U NPAMOU U HA
KOOPOUHAMHOU NIOCKOCU,

—  nmpoB0OUMb 00KA3AMENbHbIE PACCYHCOCHUS
07151 000CHOBAHUSA UCUHHOCIU
VMBep#COeHULI.

B nosceonesnoii scusnu u npu uzyueruu
Opyaux npeomemos:

—  UCNONIb308AMb YUCTOBbLE MHONICECMBA HA
KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU NIOCKOCMU OJist ONUCAHUS
PeanbHbIX NPOYECco8 U A8NeHUl;

—  NP0B0OUMb OOKA3AMEIbHBLE PACCYHCOCHUS
8 CUmMyayusax no8CEOHEGHOU HCUZHU, NPU
peuteHul 3a0ay u3 Opyeux npeomemos

1 351ech 1 manee: pacno3HaBaTh KOHKPETHBIE IPUMEPHI OOIIMX MOHATHH MO XapaKTEPHBIM IIPU3HAKAM, BBITOJHATH AeHCTBUS B
COOTBETCTBHH C OIPECIICHIEM U MMPOCTEHIITIMH CBOUCTBAMH HOHATHHA, KOHKPETH3UPOBATH IPUMEPAMH OOIIHe TOHATHS.

2 351ech U Jlasiee; 3HATh ONpEJIeIeHUE TIOHATHS, YMETh MOSCHATH €r0 CMBICI, YMETh HCIIONb30BaTh HOHATHE U €0 CBOMCTBA IIPH
MPOBEAECHUN PACCYKIACHUH, PEILICHUH 3aay.




KOOPJIMHATHOW MPSIMOM ISl OMUCAHUS
peanbHBIX MPOLIECCOB U SBJICHUM;

— IIPOBOIUTH JIOTUYECKUE PACCYKICHUS B
CI/ITyaI_II/ISIX HOBCCHHGBHOﬁ KHN3HU

Yucna u
GbIPAHCEeHUA

OnepupoBarb Ha 6a30BOM ypOBHE
MOHATHUSIMU: LIEJI0€ YUCIIO, AETUMOCTb
qricell, OOBIKHOBEHHAS POOb,
AecATHYHAs IPOOb, PAIlMOHAIBHOE
YHCII0, NPUOMMKEHHOE 3HAYCHUE YHCTIa,
9acTh, J10JIs, OTHOILIICHUE, IPOLICHT,
MIOBBIIIICHNE U TIOHIDKCHUE Ha 3a/IaHHOE
YHCIIO MPOIIEHTOB, MacIITao;

orepupoBaTh Ha 0a30BOM YpPOBHE
MOHATUSAMH: JIorapudm dunca,
TPUTOHOMETPHUUECKAS OKPYKHOCTD,
rpajycHas Mepa yriia, BeJIMYMHa yria,
33JJaHHOTO TOYKOM Ha
TPUTOHOMETPUYECKON OKPYKHOCTH,
CHUHYC, KOCUHYC, TAHT'€HC U KOTAaHT'€HC
YTJIOB, UMEIOLINX ITPOU3BOJIBHYIO
BEJINYHUHY;

BBINIOJIHATH apI/I(i)MeTI/I‘IeCKI/IC HeﬁCTBHH C
LECJIBIMU U pafMOHATIBHBIMU YHCJIAMH,

BBITIOJTHATH HECTIOKHBIE TPEOOPa30BAHHUS
YHCIIOBBIX BBIPAKCHUM, COMIEPKAIIINX
CTETIeHH YHCell, TN00 KOPHH U3 YHUCEIL,
160 oraprudmbl YUCeT,

CpPaBHHMBATh PAI[MOHATILHBIC YHUCIIA MEKIY
co0o0i;

OLICHUBATh U CPABHUBATH C
palMOHAIBHBIMU YUCIAMU 3HAYEHHUS
LIEJIBIX CTENEHEN YK CEN, KOPHEN

C80000H0 onepupo6amv NOHAMUAMU. Yeloe
Yucno, 0enUMocmsy yuces, 00bIKHO8EeHHAS
0podb, decsamuunas Opodb, pAyUOHATbHOE
YUCIO0, NPUOIUICEHHOE 3HAUEHUE YUCIA,
yacmo, 00Jis, OMHOULEHUE, NPOYEHM,
nosbluleHUe U NOHUdICEHUEe HA 3A0aAHHOe
YUCTIO NPOYEHMO8, MACULMAD,

npUBOOUMb NPUMepPsblL Yucesl ¢ 3a0aAHHbIMU
CEOUCMBAMU OeIUMOCINU,

Onepupo8ams NOHAMUAMU.: 102APUPM YUCIA,
MPUSOHOMEMPUYECKASL OKPYHCHOCTD,
paouanHasn u 2padycHas mepa yaid,
6eUnUHA Y2id, 3a0aHHO20 MOYKOU Ha
MPUSOHOMEMPUYECKOU OKPYIHCHOCHU,
CUHYC, KOCUHYC, MAH2EHC U KOMAH2EHC
Y208, UMEIOWUX NPOUBONbHYIO BETUUUHY,

quciaa e u w,

8bINOIHAMb apupmemuieckue Oetcmeus,
couemas ycmHvle U NUCbMEeHHble NPUEeMbl,
npUMeHsIsi npu HeoOX0OUMOCmU
8bIYUCTUMETIbHBIE YCMPOUICMEA,

Haxooums 3Ha4eHus KOpHs HaAMypaibHOU
cmenenu, cmenexu ¢ payuoHaIbHbIM
nokazameinem, 102apugma, ucnoiv3ys npu
HeoOX00UMOCMU GbIYUCTUMENbHBLE
ycmpoticmea;

NONb306aMbCsl OYEHKOU U NPUKUOKOU Npu
NPAKMU4ecKux pacuemax,




HaTypaJIbHOM CTETIeHU U3 YHCET,
Jorapu@MoB YHcell B IPOCTHIX CIydasx;

n300pakaTh TOYKAMH Ha YUCIIOBOU TIPSMOi
LIEeJIbIC U pallMOHAIbHBIC YUCIIA,;

n300pakaTh TOUKAMHU HA YUCIOBOM MPsIMOM
LieNble CTETIEHU YHCEell, KOPHU
HaTypaJIbHOM CTEIIEHU U3 YHUCEIl,
JorapuMbl 4KUCeJl B IPOCTHIX CIy4asx;

BBITMOJIHATH HECTIOKHBIE TPEOOPA30BAHUS
LENBIX U JPOOHO-PAIMOHATEHBIX
OYKBEHHBIX BBIPa)KEHUM,

BBIpaXaTh B MPOCTEUIINX CIIyYasiX U3
paBEHCTBA OJHY IEPEMEHHYIO Yepe3

JpyTHe;

BBIUKCIISTH B MPOCTHIX CIy4asiX 3HAYCHUS
YHUCJIOBBIX M OYKBEHHBIX BBIPAKCHUM,
OCYIIECTBJISII HEOOXOUMBIE
MOJICTAHOBKH U MpeoOpa3oBaHMus;

I/I306pa)KaTI> CXCMATHYCCKHU YIroJi, BEJIMYHNHA
KOTOPOI'0O BbIpaK€HA B I'paAycCax;

OLICHUBATh 3HAKU CUHYCA, KOCUHYCA,
TaHI'€HCA, KOTAaHT€HCa KOHKPETHBIX
YTJIOB.

B nosceonesnoil scuznu u npu uzyueHuu
OpyeUx y4eonvix npeomemos:
BBITIOJHATH BBIYUCIICHUS TIPH PEIICHUN

3aj1a4 MPAaKTUYECKOTO XapaKTepa;

BBIIIOJIHATH MIPAKTUYECKUE PACUETHI C
UCIOJIb30BaHUEM ITPH HEOOXOAUMOCTH
CIIPAaBOYHBIX MATEPUAIIOB U
BBIYMCIIMTENBHBIX YCTPOWCTB;

COOTHOCHUTDH pCAJIbHBIC BCIINUHUHEI,
XapPaKTCPUCTHUKHU 00BEKTOB
OKpYyKaromiero mMupa ¢ ux
KOHKPCTHBIMU YU CJIOBBIMU
SHAYCHUAMU,

MCIIOJIb30BaTh METObI OKPYIJIEHUS,
NpUOIMKEHUS U IPUKUJIKU TTPU
pelIeHnH TPAKTHYECKUX 3a7a4

NnpPoBOOUMb NO U3BECMHBIM POPMYIAM U
npasuiam npeoopazo8anusi OyKEeHHvIX
8LIPAdICEHUU, BKTIOYAIOWUX CMENEHU,
KOPHU, 102apughmol u
mpu2coHoMempuyecKue QyHKYuu;

HAaxoO0umy 3HaA4eHUs YUCI08bIX U OYKEEHHbIX
8bIPAdICEHUL, OCYUeCMEIAA He0OX00UMbLe
NOOCMAHOBKU U NPeoOPA308aHUsL,

—  u3006padcamv cxemamuiecku y2oi,
BeIUYUHA KOMOPO20 8bIPANCEHA 8 2PAOYCaX
unu paouanax;

—  UCNONIb306aMb NPU peuleHul 3a0ay
mabauunvie 3Ha4eHUs
MPUSOHOMEMPULECKUX DYHKYULL Yel08;

—  GbINOJIHAMb NEPEBOO0 BENUUUHBL Y2Id U3
PAOUAHHOU Mepbl 8 2PAVYCHYIO U 0OPAMHO.

B nosceonesnoti scuznu u npu uzyuenuu
Opyeux yueOHbIX npeomMemos:
BbINOAHAMb 0CUCMEUSL C YUCIOBbIMU OAHHBIMU

npu peuteHuy 3a0ay NPaKmuiecKo2o
xapaxkmepa u 3a0ay u3 pasiuiHbIx
obnacmetl 3HaHUl, UCNOAL3YS NPU
HeobX00UMoCmu CnpasoyHvle Mamepuaivl
U 8bIYUCIUMENIbHBLE YCIMPOUCMBA;

OYeHU8amy, CPAGHUBAMb U UCNONb306AMb NPU
peuweHuy npaKmuyecKux 3a0ay Yuciogvle
3HAYEHUS. PeaNbHbIX 6eIUYUH, KOHKDemHble
YUCN08blE XAPAKMEPUCUKU 00bEKMO08
OKpYIHCaroOUujeco Mmupa




HOBCEIHEBHOU KU3HU

Ypasnuenus | Pewmath nuHeliHble ypaBHEHUS U —  Pewamv payuonanvnuvle, nokasamenvbHule u
u HEPaBEHCTBA, KBAJIpAaTHBIC YPABHEHMUS; Jo2apugpmuyeckue ypasHeHus u
hepasencme HepaseHcmaea, npocmeriviue
a pemarh JorapupMHUECKUE YpaBHEHHSI BUIQ
_ UPPAYUOHATbHBLE U MPULOHOMEMPULECKUE
log a (bx + ¢) = d u npocreiimme
VPa8HeHUsl, HEPABEHCMBA U UX CUCTNEMb,

HepaBeHcTBa Buja 109 o X < d;

UCNONL3068aMb MeMOObl peuleHUsl YyPAGHEHUIL:

pemarp Mmoka3aTelbHbIC YpaBHEHUS, BUIa

bt npusedeHue K 8Udy «npousseoeHue pasHo
a”*=d (rme d MOXHO TpeICTABUTH B
HYIIO» UTU «4ACTHOE PAGHO HYIIOY,
BUJIC CTCTICHU C OCHOBAaHHEM a) U
. . 3aMeHa nepemeHHbIX,
MPOCTEHIIMe HepaBeHCTBA Buaa a* < d
(rae d MOKHO TIPECTaBUTH B BUJIC UCNONB308AMb MEMOO UHMEPBANO8 OIS
CTENCHU C OCHOBAHHEM a);. pelieHuss HepageHCcms,

NPUBOJUTE HECKOJIBKO IPHUMEPOB KOPHEH —  UCNOIb308aMb 2pAPUUECKULl MEMOO O
IPOCTEHIIIEr0 TPUTOHOMETPHIECKOTO NPUOTIUNACEHHO20 PeuleHUsl YPAGHEHUN U
YpaBHCHUA BUA: sinX=a, CoOSX=a, HEepaseHcmas,
tg X = a, ctg X = a, rae a — rabauyHoe
3HAYEHHE COOTBETCTBYIOLLEIl —  U300padcamv Ha MPUSOHOMEMPUYECKOLL
TPUrOHOMETPHYECKOH (DYHKIIHH. OKDYIHCHOCMU MHOIHCECTNBO PeUeHUll

nPOCmMeuuux mpueoHOMempuyecKux
VDABHEHUIl U HEPABEHCME,

B nosceonesnoi scusnu u npu usyuenuu —  BbINOJHAMb OMOOP KOPHell YPAGHEeHULL Ulu
Opyaux npeomemos: peutenull HepageHCcme 6 COOMEEmMCmeul ¢

— COCTaBJIATE M peIIATh yPABHCHU 1 OONOTHUMENbHBIMU VCIOBUAMU U
CUCTEMBI YpaBHEHHI MPU pelIeHUH

02PAHUYEHUSIMU.
HECJIOKHBIX MPAKTUYSCKUX 3a/1a1

B nogceonesHotl sHcuznu 1 npu uzyueHuu
Opyeux yueOHbIX npeomemos:

—  COCmMasnAms U peuams ypasHeHusl,
cucmemvl YpagHeHUll U HepaseHCmaa npu
peuleHuly 3a0ay Opy2ux yueOHvix
npeomemos;

—  UCNONIb308AMb YPAGHEHUS U HEPABEHCTNEA
0J1s1 NOCMPOEHUs U UCCIe008AHUS
NPOCMeuuux Mamemamuyeckux Mooeiei
PEanbHbIX CUMYAYUl UU NPUKIAOHBIX
3a0au;

—  yMemb UHMEPNPemupo8ams NoIy4eHHblll
npu pewenuy ypasHerus, HepaseHcmed unu
cucmembl pe3yibmam, OYeHUsams e2o
npagoonooodue 8 Konmekcme 3a0AHHOU
PeanvHoU cumyayuu uiu nPUKIaoHou
3a0aqu

@ynuxyuu OmnepupoBath Ha 6a30BOM ypOBHE Onepuposams NOHAMUAMU. 3A8UCUMOCHIDb

IIOHATUAMU: 3aBUCUMOCTDH BCJIIMYHUH,

8eUYUH, DYHKYUSA, apeyMeHm U 3HAYeHUe




(bYHKIWSL, apryMEHT 1 3HaYCHHE
¢byHKIMH, 06JaCTh ONpEeIEHUs 1
MHOYECTBO 3HaUCHUH (DYyHKINH,
rpaduK 3aBUCUMOCTH, TpapuK
¢byHKIMH, HYTH QYHKINHU, TPOMEXKYTKH
3HAKOIIOCTOSIHCTBA, BO3PACTAHUE HA
YHCIIOBOM IPOMEXKYTKE, yObIBaHUE HA
YHCIIOBOM NPOMEXKYTKE, HanOobIee u
HavMeHbIIee 3HaueHHe PYHKIMN Ha
YHCIIOBOM ITPOMEXYTKE,
nepuoandeckas QyHKIHS, TIEPHOJI;

OIepupoBaTh Ha 6a30BOM YpOBHE
MOHATHUSIMU: TIpsIMast U OOpaTHas
MPONOPIMOHATLHOCTD JIMHEHHAs,
KBaJ[paTU4HAas, JorapupMUIecKas 1
nokaszatenbHast QyHKIHH,
TPUTOHOMETPHUYECKUE (PYHKITUH;

pacrno3HaBaTh rpaduKu JIEMEHTAPHBIX
GbyHKIMN: TIPSMOIA U 00paTHOM
MPONOPIIMOHAILHOCTH, JIMHEHHOMH,
KBaJ[PaTUYHOM, JIOTapu(PMUICCKON U
MoKa3aTeIbHON QYHKIIUA,
TPUTOHOMETPHUECKUX (DYHKIIHUH;

COOTHOCHUTD I'paMKH 3JIE€MEHTApHBIX
GbyHKUIMN: IpssMOii U 0OpaTHOM
MPONIOPLUOHATIBHOCTH, JIMHEUHOM,
KBaJIpaTUYHOM, TorapupmMuyueckoit u
MOoKa3aTeabHOU (QyHKIUH,
TPUTOHOMETPUUECKUX (QYHKIIHH ¢
(dbopmynaMu, KOTOPEIMU OHHU 33JIaHBbI;

HaXOJUTb 10 TpapuKy NpUOINKEHHO
3Ha4eHus1 QYHKLNU B 3a/laHHBIX TOUKaX;

onpeAensaTh o rpaduky cBoiicTBa
GbyHKIUY (HYJIH, TPOMEXYTKU
3HAKOTIOCTOSIHCTBA, POMEXKYTKHU
MOHOTOHHOCTH, HaUOOJIbIINE U
HauMEHbIINE 3HAYEHUS U T.11.);

CTPOUTH 3CcKU3 Tpaduka QyHKIUH,
YAOBJIETBOPSIONIEH TPUBEACHHOMY
Habopy yclnoBHii (MPOMEKYTKU
BO3pacTaHus / yObIBaHUS, 3HAUYCHHE
(GyHKIMHU B 331aHHON TOYKE, TOUKU
IKCTPEMYMOB U T.]1.).

@dynkyuu, obnacms onpeoenenus u
MHOIHCECmB80 3HaueHull YyHKyuu, epagux
3asucumocmu, epapux Gyukyuu, Hyu
@yHKYUU, RPOMENCYMKU
3HAKONOCMOAHCMEA, 803PACMAHUe HA
YUCTI08OM NPOMEdICYNKe, YObleaHue Ha
YUCTI080M NPOMEICYMEKe, HAUbOIbUIEE U
HaumeHbvlee 3HaueHue QYHKYuu Ha
YUCTI0BOM NPOMEIICYMKE, NePUOOUYECKas]
@yuKyus, nepuoo, YemHas u HeuemHas

dynryuu;

ONepupoBamb NOHAMUAMU: NPAMASL U
06pamuas nponOPYUOHAILHOCMD,
JIUHEHAas1, K8AOpamuyHas,
Jlo2apupmuyeckas u noKa3amenbHas
@yHKYuu, mpucoHomempuueckue QYHKYu,

— onpeodensimo 3Ha4eHue QyHKYuu no
3HAYEHUIO ApeYMeHMA NPU Pa3IUdHbIX
cnocobax 3a0anus YyHKyuu,

—  cmpoums epaghuxu u3y4eHHuIX QYHKYULL,

ONUCHIBAMb NO 2PAPUKY U 8 NPOCIETUIUX

cnyuasx no oopmyne noseoenue u
ceoticmea yHKyull, Haxo0ums no 2pagpuxy
@yHKyuu HauboILUUE U HAUMEHbULUE
3HAYEHUsL,

cmpoumy 3CKU3 epagura Qyukyuu,
yoosenemeopstouell npusedeHHOMy Habopy
yenosutl (npomedicymyu
603pacmanus/yovleanus, 3HayeHue
@dyHKYUU 8 3a0aHHOL MOUKe, MOUKU
IKCMPEMYMOS, ACUMNIMOMDbL, HYIU
Gynryuu u m.o.);

peuiams ypasHeHus, npocmetiuiue Cucmembl
VPAHeHUl, UCNONIb3YsL CEOUCMBA (DYHKYUL
U ux epaguxos.

B nosceonesnoii srcuznu u npu uzyuenuu
Opyaux yueOHbIX NPeoMemos:

— onpedensimv No paghuxkam u UCHOIb308aANMb
0J151 peulerus NPUKIAOHBIX 3a0a4 C8OUCMEA
PEeaIbHbIX NPOYECCO8 U 3A6UCUMOCTEN
(Haubonvuue u HauMeHbUUe 3HAYeHUs,
NPOMENCYMKU 803DACMAHUSA U YObl8AHUSL
@yHKYUU, RPOMENCYMKU
3HAKONOCMOAHCMEA, ACUMNIMONMDbL, NEPUOO
umn.),




B noeceonesnoil scuznu u npu uzydeHuu
Opyeux npeomemos:
OTIPEIeIIATh MO rpadrKamM CBOWCTBA

PEaIbHBIX MPOIIECCOB U 3aBUCHMOCTEH

(HamOoBIITNE M HAMMEHBIITNE 3HAYCHUS,
MIPOMEXKYTKH BO3pACTaHUS M YOBIBAHUS,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA U T.I1.);

MHTEPIPETUPOBATh CBONCTBA B KOHTEKCTE
KOHKPETHOU ITPAKTUYECKON CUTYyaLIUU

—  UHmMepnpemupos8amy CE0UCMed 6
KOHMeKcme KOHKPEeMmHOU NPAKMU4ecKol
cumyayuu,

— onpedensimv no epagpuxam npocmeuiuiue
Xapakxmepucmuxu nepuooudecKux
npoyeccos 6 Ouoaocull, IKOHOMUKe,
MY3bIKe, paouoceszu u op. (AamMniumyod,
nepuoo u m.n.)

Inemenmeol
Mamemamu
YecKo2o
ananusa

OnepupoBatb Ha 6a30BOM YpOBHE
MOHATHUSIMU: IPOU3BOIHASA (QYHKIIUU B
TOUKe, KacaTeibHas K rpaduky

(GbyHKIMH, TPOU3BOIHAS (DYHKIIHH;

OTIpeeNATh 3HaYCHHE ITPOU3BOTHOM
(GYHKIIUHM B TOYKE 0 U300paKEHUIO
KacaTeIbHOU K TpaduKy, MPOBEACHHON
B OTOH TOYKE;

peniaTh HECJIOXKHbIC 3aa4l HAa IPUMEHEHUE
CBSI3U MEXY NMPOMEKYTKaMU
MOHOTOHHOCTH U TOYKaMH SKCTpeMyma
(GbyHKINHU, C OTHOW CTOPOHBI, U
MPOMEKYTKAMU 3HAKOIIOCTOSIHCTBA U
HYJSIMU TTPOU3BOTHOM 3TON (DYHKIIUU —

C ApYroil.

B nosceonesnoil scuznu u npu uzyueHuu
Opyeux npeomemos:
MOJIB3YACH TpadMKaMu, CPABHUBATH

CKOpPOCTH BO3pacTaHus (pocra,
TIOBBIIICHUS, YBEIMYEHUS U T.I1.) WU
CKOpOCTH YOBIBaHUS (TTaICHHS,
CHUKEHUSI, YMEHBIIICHUS U T.I1.)
BEJIMYUH B PEATbHBIX MPOIECCax;

COOTHOCHTB TpaMKU peasbHBIX MPOIECCOB
M 3aBHCHMOCTEH C UX OIMMCAHUSIMH,
BKJTIOYAIOIIUMH XapaKTEPUCTUKU
CKOpPOCTH M3MeHEeHUs (OBICTPBIN POCT,
TUTABHOE MTOHIKEHHE U T.11.);

HCIIOJB30BAaTh I“pa(i)I/IKI/I PCAIBHBIX
IMpOHECCOB IJId PCIICHUA HECIOKHBIX
MPUKIIAAHBIX 3a/1a4, B TOM YUCJIC
OIIpEAcCiiss 1Mo Fpa(bI/IKy CKOPOCTh XO0a

Onepuposams nOHAMUAMU: NPOU3EOOHASL
@yHKYUY 6 MOUKe, KACAMENbHAsL K
epaguxy ynxyuu, npouzeoonas QynKyuu,

BbIUUCTIAND NPOUZBOOHYIO OOHOUIEHA,
MHO20UIeHA, KBAOPAMHO20 KOPHS,
NPOU3BOOHYIO CYMMbL (DYHKYUI,

—  BIYUCTAMb NPOU3BOOHBLE DNEMEHMAPHBIX
@DyHKYUL U UX KOMOUHAYUU, UCTOTIL3YS
CNpasouHbvie Mamepuavl,

— uUccnedo8amv 8 NPOCMeENUUX Cyuasx
@YHKYUU HA MOHOMOHHOCTb, HAXOOUMb
Haubonvbuiue U HauMeHnbulue 3Ha4eHus
@yHKYull, cmpoums epapuKru MHO20YIEHO8
U npocmeuuux payuoHaIbHbIX QYHKYULL C
UCnoIvb3068anuemM annapama
MaAmemMamuyecKo2o aHanu3a.

B noeceonesnoii scusnu u npu uzyueHuu
Opyaux yueOHbIX NPpeoMemos:
peulams NPUKIaoHbvle 3a0ayu U3 OUoI02UlU,

Quzukuy, xXumuu, IKOHOMUKU U OPYeUX
npeomemos, Céa3aHuble C UCCIe008aHUEM
Xapakxmepucmux peaibHulX npoyeccos,
HAXoxcOeHuem HauboIbuux U HaUMeHbULUX
3HAYeHUll, CKOPOCMU U YCKOPEeHUs, U M.N.;

UHMeEPnpPemuposams noJyyeHHble
pe3yrbmamaol




nporecca

Cmamucmu | OnepupoBaTh Ha 0a30BOM YpOBHE —  HUmems npedcmasnenue 0 OUCKPEMHBIX U
Kau OCHOBHBIMH OITHCATECIbHBIMH HEeNnpepoulBHbIX CLYUAUHBIX 8EIUYUHAX U
meopus XapaKTepUCTHKAMH YHCIOBOTO Habopa: pacnpeoeneHusix, 0 He3agUCUMOCmu
6eposamHoc CHLYYAUHBIX BEIUUUH;
PO cpenHee apupMeTHIEeCKOe, MeIMaHa, Y ’
meu, —  umemv npedcmasieHue o
HauOoJbIlIee U HAaMEHbIIIee 3HAUCHHUS,
JlocuKka u Mamemamudeckom OHCUOAHUU U
KOMOunamo 7 .
OTEpHPOBATH HA GA30BOM YPOBHE oucnepcuu CyyaiHvlx eUdUH,
PuKa . —  umemb npedcmasieHue 0 HOPpMAaIbHOM
MOHATHSIMH: YAaCTOTa ¥ BEPOSITHOCTh
o . pacnpeoeneHuu U NPUMepax HOPMAaIbHO
COOBITHSI, CITy4aifHBIN BBIOOD, OTIBITHI C . .
pacnpeoeneHnblX CLyYauHbIX GeUYUH,
PaBHOBOSMOKHBIMH 3JICMCHTAPHBIMU NOHUMAMb CYMb 3aKOHA OONBUIUX YUCE U
COOBITHSAMH; BbLOOPOUHO20 MEMOOA UBMEPEHUS
. 8eposimHocmell;
—  BBIYHUCIIATH BEPOATHOCTH COOBITHI Ha
OCHOBC IHOCHCTA TUCIIA HCXONOB. umemsb npedcmasieHue 00 YCi08HOU
. 8EPOSIMHOCMU U O NOJHOU 8€POAMHOCU,
B nosceonesnoii orcuznu u npu usyyeHuu 5
Opyeux npedmemos: NPUMEHAMb UX 8 PeUeHUlU 3a0ay,
OIICHUBATh U CPABHHUBATH B ITPOCTHIX
. umemv npedcmasieHue 0 8ANHCHLIX YACTNHBIX
CIIy4asix BEPOSTHOCTU COOBITHIA B .
. sudax pacnpedeneHuil U NPUMeHsIMb UX 8
peaTbHOM KU3HH;
peuieHuu 3a0a4,
YUTATh, COTIOCTABIISITH, CDABHUBATD,
—  uMemvb npedcmasieHue 0 KOpperiyuu
HMHTEPIPETUPOBATH B MPOCTHIX CIyYasix . e
CHLYYAUHBIX 8EIUYUH, O TUHELHOU
pealibHbIe TaHHBIE, TIPEICTABICHHBIC B pezpeccuu
BHJIE TaOJIHII, TUarpamMm, rpaduKos
B nosceonesnou srcuznu u npu uzyuenuu
opyaux npeomemos.
—  GLIYUCAMb UNU OYEHUBAMb BEPOSIMHOCU
coObLIMULL 8 PEaNbHOU HCUSHU,
—  8blOUpamv nOOXoosauue Memoobl
npedcmasieHus U 00pabomru OAHHLIX,
—  yMemb peulams HeCl0HCHbIE 3A0a4l Ha
npuMeHeHue 3aKOHA OOIbUUX Yucel 8
COYUONO2UU, CIMPAXOBAHUU,
30pasooxpanenuu, obecnevenuu
bezonachocmu Hacenenus 8 Upe3sbluatiHbIX
cumyayusx
Texcmosvie | PemaTh HECTOKHBIE TEKCTOBBIC 33/1aUH —  Pewamy 3a0auu pazuvix munos, 8 mom
3a0auu yyce 3a0a4u NOBbIUEHHOU MPYOHOCHU

PAa3HbIX TUIIOB;

— aHAJIM3UPOBATH YCIOBHUE 33J1a4H, TIPH
HEO0OXOIMMOCTH CTPOUTH JIJIS €€
pElIeHNs MaTEeMaTHIECKYIO MOJICITb;

— TIOHUMATh M HCITOJIb30BATh JIS
pelieHus 3a1auu nHpopmaluio,
MIPEJICTABJICHHYIO B BUJIE TEKCTOBOW U
CHMBOJIBHOM 3aITMCH, CXEM, TaOJIHIIL,
auarpamm, rpaduKkoB, pUCYHKOB;

— JIeHCTBOBATH IO AIITOPUTMY,
coJiepKaIieMycs B yCJIOBUH 3a/1auu;

—  8blOUPaAMb ONMUMATILHBIN MEMOO peuleHUs
3a0auu, paccmMampuseas pasiuyHsle
Memoobl;

—  cmpoumsv MoOelb peueHUst 3a0adu,
npo8ooUmMsb 00KA3amelbHbule
paccyncoenusi;

—  pewams 3a0ayu, mpebyrowue nepebopa
8apuUAnmMo8, NPoGEPKU YCl08Ull, 8b100pa
ONMUMATILHO2O Pe3Ylbmama

—  QHAIU3UPOBAMb U UHMEPNPEeMUpo8amy
pe3yibmamol 8 KOHMeKcme yCi08Us




— HCHOJB30BATh JIOTHYECKUE
paccyKIeHHs MIPU PELICHNUH 3a/1a4H;

— paboTtaTh ¢ U30BITOYHBIMHU YCIIOBHSIMH,
BBIOMpas U3 Bcel MHPOPMAIINH,
TaHHbIE, HEOOXOIUMBIE [T PEIICHUS
3aj1auu;

—  OCYIIECTBJIATH HECTIOXKHBIN 1epedop
BO3MOJKHBIX PEIICHHH, BBIOMpasi U3 HUX
ONITUMAIILHOE TI0 KPUTEPHUSIM,
chOpMYyIMPOBAHHBIM B YCJIOBHH;

— aHAJIM3MPOBATH M HHTEPIPETHUPOBATDH
MOJTyYCHHBIC PEUICHHUS B KOHTEKCTE
yCJIOBHSA 33J1auM, BEIOUPATh PELICHHUS,
HE MPOTUBOpEYAIIHE KOHTEKCTY;

pemaTh 3aa4u Ha pacyeT CTOMMOCTH

IIOKYIIOK, yCJIYT, IIO€310K U T.II.;

pelaTh HECJIOXKHBIE 3aJ1auH, CBA3aHHBIE C
JI0JIEBBIM YYaCTHEM BO BIIAJICHUU
(bupMoii, mpeanpusTHEM,
HE/IBIYKUMOCTBIO;

pelaTh 3a1a4 Ha IPOCThIE IPOLEHTHI
(cucreMbl CKUI0K, KOMUCCHH) U Ha
BBIUUCIIEHUE CII0KHBIX IPOLICHTOB B
Pa3IUYHBIX CXEMaxX BKJIAJ0B, KPEAUTOB
U UIOTEK;

peliaTh IpakTHYeCKHUe 3aauu, TpeOyroIne
WCIOJIb30BaHUs OTPUIIATENFHBIX YHCEN:
Ha OIpe/ieTIeHNe TeMIIepaTyphl, Ha
oTpesieNieHUE MOJIO0XKEHHsSI Ha
BpEMEHHOM ocH (10 Hallel 3pbl U
MOCJIe), Ha ABUKEHUE JCHEKHBIX
cpenctB (MpUXoJ/pacxo), Ha
ornpeeNeHue rIyOuHBI/BBICOTHI H T.11.;

MCIIOJIb30BaTh MOHATHE MacliTada Jist
HAaxO0’KJICHUs paCCTOSIHUM U JUIMH Ha
KapTax, IUIAHaX MECTHOCTH, IJTAHAX
MOMEIICHUH, BBIKPOHKaX, IpU padoTte
Ha KOMITBIOTEPE U T.II.

B noeceonesnoil scuznu u npu uzyueHuu
Opy2ux npeomemos:

— pelaTh HECJIOKHBIC IPAKTUYCCKHE
3aJ1au, BOSHUKAIOIINE B CUTYAIUX
TOBCEIHEBHOM KU3HHU

3a0a4u, 8biOUpamsv peuletus, He
npomugopedaujue KOHMeKcmy;,
nepegooums npu peweHuu 3a0ayu
ungopmayuro uz 00HoU Gopmsl 8 opyayo,
UCNONBL3YSL NPU HeOOXOOUMOCU CXeMbl,
maobauybsl, epapuru, ouazpammol;

B nosceonesnou srcuznu u npu uzyuenuu

opyaux npeomemos:

— peuwiamb npakmuieckKue 3a0a4u U 3a0a4u

U3 Opyeux npeomemos

T'eomempusn

OnepupoBaTb Ha 0a30BOM ypOBHE
MOHATUSIMH: TOUKA, MpsiMast, IIIOCKOCTh
B IIPOCTPAHCTBE, NAPaUIEIbHOCTD U

Onepupoeamb NOHAMUAMU. MOYKA, NPAMAA,

NnJ10CKOCmMb 6 npocmparncmee,
napaiiejlibHocnib u nepneﬂdukyﬂ}lpﬂocmb




MEePIEHIUKYISIPHOCTD MPSIMBIX U
IUIOCKOCTEI;

pacro3HaBaTh OCHOBHBIE BUJIbI
MHOT'OI'PaHHHUKOB (IIpU3Ma, NUpaMuja,
IIPSIMOYTOJIBHBIN MTapaJuIeICIIUIIE],

Ky0);

n300paXkaTh U3ydaemMble GUTYPBI OT PYKHU H
C IPUMCHCHHUEM IPOCTBIX YECPTCIKHBIX
UHCTPYMEHTOB;

Jienarh (BBIHOCHBIE) IJIOCKUE YEPTEIKU U3
PHUCYHKOB ITPOCTBIX 00BEMHBIX (HUTYP:
BU/I CBEPXY, COOKY, CHH3Y;

U3BJIEKaTh WH(POPMAIIHIO O
MPOCTPAHCTBEHHBIX TEOMETPHUCCKIX
¢burypax, npeacTaBICHHYIO Ha
4yepTekax U pUCYHKaX;

npuMeHsTh Teopemy [ludaropa npu
BBIYHCIICHUH 3JIEMEHTOB
CTepeOMEeTpUIECKUX (QUryp;

HaXOJUTh 0OBEMBI U IIJIOLIAIN
ITOBEPXHOCTEN MPOCTEUIINX
MHOTI'OTPAaHHUKOB C IPUMEHEHUEM

hopmyi;

pacrio3HaBaTb OCHOBHBIC BUABI TCJI
BpalleHus (KOHyc, HHUIMHAP, chepa u
map);

HaXOJUTh 0OBEMBI U IIJIOLIAIN
IIOBEPXHOCTEH MPOCTEUILINX
MHOTI'OTPaHHUKOB U TE€JI BPALLEHHUS C
MpUMEHEHUEM (HOPMYIL.

B noeceonesnotl scusnu u npu u3yveHuu
Opy2ux npeomemos:
COOTHOCHTDH aOCTPAKTHBIE TEOMETPHUECKUE

MOHATHS U (PAKTHI C peanbHBIMU
KU3HEHHBIMU O0BEKTaMU U
CUTYaLUsIMU;

HCITIOIb30BaTh CBOMCTBA
HpOCTpaHCTBeHHI)IX FeOMeTqueCKHX
buryp 1uist perieHns TUMOBBIX 3a7a4
MPAKTUYECKOTO COACPIKAHUS,

npAmslx U nﬂocmcmed;

NpUMeHAMb 01 peuleHus: 3a0ay
eeomempuieckue hakmol, eciu ycio8us
npUMeHeHUs 3a0aHbl 8 ABHOU Popme;

pewams 3a0a4u Ha HaxoHcoeHue
2e0Mempu4ecKux eiuduH no 0opasyam
UNU AN2OPUMMAM,

denamu (8bIHOCHbBIE) NIOCKUE YePMENCU U3
PUCYHKO8 00BEeMHBIX (hucyp, 68 mom uucie
pucosams U0 c8epxy, cOOKy, Cmpoums
CeYeHUsL MHO202PAHHUKO8,

u38neKamo, UHMepnpemuposams u
npeobpazoevieams UHGopmMayuro o
eeomempuieckux ueypax,
npeoCmasieHHYI0 Ha Yepmetcax;

npuMeHsams ceomempuyeckue gaxmol 04
peuienus 3a0ay, 8 mom Yucie
npeonona2aruux HecKOJIbKO Wa2os
peuleHus;

ONnuUCbIBANb 63AUMHOE PACNOJIOIHCEHUE NPAMBIX
u naockocmeil 6 npocmpancmee,

Gopmynuposams ceoticmea u npusHaku ueyp;
O00KA3bIBAMb 20MEMPUUECKUe YIMBEEPIHCOCHU;

enadems CmaHOapmuol Kiaccugurayueu
NPOCMPAHCMBEHHBIX hucyp (nupamuobl,
npuzmsvl, napaiiesenuneovl);

Haxooums 06vembl U NIOWA0U HOBePXHOCMeEl
2eoMempuyeckux mei ¢ npUMeHeHuem

popmyn,

BLIYUCTAMb PACCMOAHUSA U Y2Tbl 8
npocmpancmse.

B noseceonesnoul scusHu u npu u3yHeHuu
opyux npeomemos.
UCNOIb308aMb CEOUCMEA 2e0MEMPUYECKUX

Queyp onsa pewenus 3a0ay NPAKMU4ecKko2o
xapaxmepa u 3a0ay u3 opyaux ooiacmetl
3HaHUU




COOTHOCHTD IUTOIIA N TOBEPXHOCTEH Tel
OJIMHAKOBOH (POPMBI pa3IUIHOTO
pa3mepa;

COOTHOCUTH 00BEMBI COCYZOB OAMHAKOBOU
(hOpMBI pa3TUYHOTO pa3mepa;

OlleHUBaTh (POPMY MTPABUIHLHOTO
MHOT'OT'paHHHKA [TOCIIE CITUIIOB, CPE30B U
T.II. (OHpeI[eJISITB KOJIM4YCCTBO BCPUIWH,
pebep U rpaHei moaydyeHHbIX

MHOTOTPaHHHUKOB)
Bexmopwvi u | — OnepupoBarh Ha 06a30BOM YPOBHE Onepuposams NOHAMUAMU 0eKaAPMOBbl
Koopounam MOHATUEM JIEKAPTOBBI KOOPIUHATHI B KOOpOUHAmMul 8 NPOCMPAHCIEE, GEKMOp,
bl 6 MIPOCTPAHCTBE; MOOYIIb 8eKMOPA, pABEeHCMB0 8eKMOPO8,
npoCMpAnc | — HaxOAUTh KOOPAUHATHI BEPIINH Ky0a U KOOPOUHAMbL 6eKMOPA, Y20 MEHCOY
mee [PSIMOYTOJIBHOTO NIapajulesenunesia BEKMOpPAMU, CKATAPHOE NPOU3EEOeHUE
8EKMOPO8, KOJLIUHEAPHbLE 8EKMOPbL,
HAxXo0ums paccmosiHue mexicoy 08yMs
MOYKAMU, CYMMY 8EKMOPO8 U
npouseedeHue 6eKmopa Ha Yyucio, y2o.
MedHcoy 6eKmopamu, CKaiapHoe
npouseeodeHue, packiaobléams 6eKmMop no
08YM HEKOJLIUHEeAPHbIM 8EKMOPAM,
3a0a8ams NIOCKOCMb YPABHEHUEM 8
0eKkapmosou cucmeme KoopouHam,
peuwiams npocmeiuiue 3a0a4u 66e0eHUeM
8eKMOpHO20 bazuca
Hcmopusa — OmnuchIBaTh OT/ACIBbHBIC BBIAAOITUECS IIpeocmasnsimo 6xk1a0 8bI0AIOWUXCS
Mamemamu pe3yabTaThl, HOTYYECHHBIE B X0O/1€ MAmMemMamuros 8 pazsumue Mamemamuxu
Ku Pa3BUTHS MaTeMAaTUKU KaK HAYKH; U UHBIX HAYYHBIX obacmell;
— 3HATh MPUMEPHI MATEMaTHIECKUX NOHUMAMb POlb MAMEMAMUKU 8 PA38UMUU
OTKPBITUH U UX aBTOPOB B CBS3HU C Poccuu
OTEYECTBEHHOW U BCEMUPHOMN
HCTOPHUEH;
— TOHUMAaTh POJIb MAaTEMATHKHU B
pa3Butuu Poccun
Memoow — IIpuMeHsTh U3BECTHBIC METO/BI IIPH Hcnonvzosams ocHosHble Memoobl
Mamemamu pEIIeHNUU CTaHAAPTHBIX dokazamenbcmaa, nposooUms
Ku MaTeMaTHYECKUX 3a]1ad; 00Ka3amenbcmeo U 8bINOIHAMb

— 3aMedaTrh U XapaKTepU30BaTh
MaTeMaTH4YeCKHE 3aKOHOMEPHOCTH B
OKpY>KarOIleH NeMCTBUTEIbHOCTH;

— INPUBOJUTH IIPUMEPHI MATEMATUYECKUX
3aKOHOMEPHOCTEN B IPUPOJE, B TOM
YUCIIE XapaKTEPU3YIOLUX KPacoTy U
COBEPILIECHCTBO OKPYKAIOIIETO MUPA U
IIPOU3BEICHUN HCKYCCTBA

onposepaicenue,
NPUMEHAMb OCHOBHbLE MEMOObl PEUUEHUS]
Mamemamuyeckux 3a0ay;

HA OCHOBE MAMEMAMUYecKUx
3aKOHOMepHOCmell 8 npupooe
Xapaxkmepuzoeams Kpacomy u
COBEPULEHCINBO OKPYHCAIOUIE20 MUPA U
npousseoeHull UCKyccmeda,

NPUMEHAMb npocmeluiue npocpammuble
cpedcmaea u 91eKmpoHHO-
KOMMYHUKAYUOHHbBLE CUCEMbL NPU
peuienuy MamemMamuyecKux 3a0ay




TemaTuuyeckoe NVIAHUPOBAHUE

"AJITEBPA 1 HAYAJIA MATEMATUYECKOI'O AHAJIN3A"
FO.M.Kousirun, M.B.Tkauésa, H.E.®énoposa, M.U. Il1adynun

170 yuyeOHBIX YacOB, B TOM YHUCIIC

B 10 kmacce 85 y4eOHBIX "aca U3 pacueTa 2,5 yueOHBIX Yaca B HEJIEIIo,
B 11 knacce 85 yueOHBIX yaca u3 pacuera 2,5 yaeOHBIX Yaca B HEJEIIO

OcHOBHbIE BH/IbI 1€ITEJILHOCTH 00y4a0IIMXCH
Kou-Bo Koa-Bo
Tembl (Ha ypoBHe YHMBepPCAJIbHBIX Y4eOHbIX
4acoB 4acoB . .
JeiicTBHil)
10 xknacc
11 Crenensn ¢
AeHCTBUTEJNbHBIM
nmoxKasareJjieM HaXOIII/ITB CyMMY 0ECKOHEUHO YGBIBaIOU_Ieﬁ
. reomeTpuueckoi nmporpeccuu. [lepeBoauts
HCHCTBUTENLHBIC HCIA 1 0ECKOHEUHYIO MEPUOTUIECKYIO IpO0h B
beckoneuHo yObiBaro1iast OOHIKHOBEHHYIO.
R — 2 [TpuBoANTE TIPUMEPHI (HilBaTI) onpeﬂeJIVeHI/Ie)
apu(pMeTHYECKUX KOpHEH HaTypajJbHON CTENEHH.
ApudMeTHIECKNil KOPEHb 3 [osicHuTH Ha NPUMEPaX MOHSTHE CTEICHH C
HATYpAIBHON CTENeHN J0OBIM JIEHICTBUTENIBHBIM IIOKA3aTEJIEM.
[IpuMeHATH paBwIa NEUCTBUN C PaUKaIaMH,
CreneHp ¢ parOHAIBHBIM U BBIPQKEHUSIMH CO CTEIIEHSIMHU C pallMOHAIbHBIM
JIEHCTBUTEIILHBIM 3 rokasaTesieM (JF00bIM IeHCTBUTEIHLHBIM
MOKa3aTeIsIMH 1oKa3aTesieM) Ipy BBIYMCICHUSX U
npeoOpa3oBaHMsIX BeIpakeHUH. JloKa3pIBaTh
VYpok 0606meHus 1 i TOX/IECTBA, COJIEprKalllie KOPEHb HAaTypaIbHON
CUCTEMAaTHU3alun 3HAHUU CTEIEHU U CTEIEHHU C JTI00LIM ,Z[CI\/’ICTBI/ITCHI)HBIM
nokaszaTesieM, IPUMEHsIsl pa3InYHbIE CIIOCOOBI.
Konrtpomnsnas padora Nel 1
13 Crenennas gpyHxuus o rpadukam creneHHbIX QyHKIUH (B
Crenennas QpyHKLHS, €& 3 3aBHCHMOCTH OT MOKasaTens CTETICHH ) OTIUCHIBATH
CcBOICTBA U rpaduK UX CBOICTBa (MOHOTOHHOCTh, OTPAHUYEHHOCTb,
4ETHOCTh, HEYETHOCTD)
BzanMHO 0OpaTHbIe CTpouTth cxeMaTH4ecKu rpaduk cTerneHHoM
GyHKIMH. 2 (GYHKIMY B 3aBUCHMOCTH OT TPUHAIIICKHOCTH
CnoxHnas QyHKuus MOKa3aTells CTENEHN (B aHAIUTHYECKOH 3aMucH
paccmaTrpuBaeMoil pyHKIIMM) K OTHOMY U3
HpoOHo-nuneiinas pynkuus | 1 paccMaTpUBAaEMBIX YKMCIOBBIX MHOXKECTB (IPH
MOKa3aTeNsiX, MPUHAISKAIINX MHOKECTBY IEITBIX
PaBHOCHIIbHBIE ypaBHEHUA U | ,, YHUCEN, TIPU JHOOBIX JEHCTBUTENBHBIX
HEpaBCHCTBA MOKA3aTeNsAX ) U MEPEUNCIIATh € CBOWCTBA.
OmnpenensTs, ABseTCs 1M GYHKLIUSA 0OpPaTUMOH.
HppanronanbHbie N
2 Crtpouts rpaduk cioxxHol QyHKIIUHU, TPpOOHO-
YPaBHCHHA panroHanbHON (YHKIIMHU 3J€MEHTapHBIMU
MppanuoHasHbre MeTOZIaMH. [TpuBOANUTE PUMEPHI CTETIEHHBIX
HepaBeHCTBA - ¢GyHKIMH (3a1aHHBIX C TTOMOIIBIO (popMinLI WIH
rpaduka), o0Jagaronux 3aJaHHBIMU CBOMCTBAMU
VYpok 06001meHns u 2 (HampuMep, OTpaHUYEHHOCTH). Pa3bsiCHUTH CMBICI




CHUCTEMaTH3alliy 3HaHUH

Kontponbnas padora Ne2

MEePEUNCIICHHBIX CBOMCTB. AHAJIU3UPOBATH
noBeJeHrEe (PYHKIUN Ha Pa3IMYHBIX y4acTKax
00J1acTH onpeAeIeHHs, CPABHUBATh CKOPOCTH
BO3pacTaHusi(yObIBaHUs) (PYHKIHIA.
DopMyIMpOBaTh ONPEACICHUS EPEUUCICHHBIX
CBOMCTB.

Pacrnio3HaBaTh paBHOCHIIbHBIE IPeOOpa30OBaHus,
npeoOpa3oBaHusl, MPUBOSIINE K YPaBHEHHUIO-
CJIECTBHUIO.

Pemate npocreiiine HppanvoHaIbHbBIE
YPaBHEHUH,

Pacnio3nats rpaduku u cTpouTh rpaduku
CTENEHHBIX (PYHKIIMH, UCTIONIb3YS
rpadoroCTPOUTENHN, U3Y4aTh CBOMCTBA (DYHKITHIA
o uX rpadukam.

®opMyIMpOBaTh TUIIOTE3bI O KOJIMYECTBE KOPHEHN
yYpaBHEHUH, COAEPIKAILUX CTENCHHbIE (DYHKIIUHU, U
IIPOBEPSATH HX.

Beimonuate npeoOpa3oBanus rpaukoB
CTETIEHHBIX (DYHKIIHMIA: MapasuIebHbIA epeHoC

10

IToxka3areabHast QyHKONA

[TokazarenpHast PyHKIHS, €
CBOIICTBA U TpaduK.

IToka3aTenbHbIC ypaBHEHUS

ITokazaTennHEIC
HCPAaBCHCTBA

CucreMsbl TOKa3aTEIBHBIX
ypaBHEHU U HEPABEHCTB

Ypox 060011eHNS 1
CUCTeMAaTH3aINH 3HAHUHA

Konrpomnbnas padora Ne3

[To rpadukam nokazaTenbHON QYHKIIMH
OIMCHIBATh €€ CBONCTBA(MOHOTOHHOCTb,
OTPaHUYEHHOCTB ).

[TpuBOANTH PUMEPHI TTOKA3ATEIHHON (PYHKITUH
(3amaHHOM ¢ moMoOIIBI0 (hopmyIbl WK rpaduka),
oOrnaaromei 3a/laHHbIMUA CBOMCTBAMH (HAIpUMED,
OTpaHUYEHHOCTH). Pa3bsCHATH cMBICI
MEPEYNCIICHHBIX CBOMCTB.

AHanu3upoBaTh NOBeIeHUE PYHKIIMI Ha
Pa3IMYHbIX yYacTKax 00JIacTH ONpeaeaeHUs
Pematsp npocrelinme nokasareabHble ypaBHEHUS,
HEpaBEHCTBA U UX CUCTEMBI.

Pematp nokasarenpHble ypaBHEHUSI METOJAMU
pa3oKeHUs: Ha MHOXKHUTEIH, CITIOCOOOM 3aMEHbI
HEU3BECTHOT'O, C UCIIOJIb30BAHUEM CBOMCTB
(GyHKIUY, pemiaTh ypaBHEHUS, CBOASAIIUECS K
KBaJPAaTHBIM, UPPALIMOHATIBHBIM.

PacnioznaBath rpaduku U CTPOUTH rpaduk
MoKa3aTeIbHON (QYHKIUH, UCTIOIb3Ys
rpadonocTpouTeNH, U3y4aTh CBOMCTBA PYHKIIMU
1o rpapukam.

DopMyJIUPOBATH TUIIOTE3BI O KOJTUYECTBE KOPHEN
YPaBHEHUH, COAEPKAIINX TIOKA3aTEIBbHYIO
(GyHKIUIO, ¥ IPOBEPSTDH UX.

Brimonuate npeoOpa3oBanus rpaduka
MOKa3aTeIbHOM (PYHKITUH: TTapaJlIeTbHBIHA
NEepeHoc, pacTsbKeHHe(CKaTUe) BIOIb OCH
OopAUHAT

[IpumMeHsTH CBOICTBA OKA3aTENbHON (PYHKIINH
MIpH pelIeHUN TPUKIIATHBIX 3a7a4




15 Jlorapumuueckasn BoinonusaTe npocTeiimume npeodpazoBaHus

byuxkuus JOrapu(PMHUECKUX BbIPAKEHUI ¢

Torapadmsr HCIIOJIb30BAHUEM CBOICTB JOrapu(pMOB, C
IIOMOLIBIO IEPEXOJIA.

CaoifcTBa JIorapuMos ITo rpaduxy morapudmudeckoit GyHKITUN
OIMCHIBATh €€ CBOICTBA (MOHOTOHHOCT,

JlecATHYHBIE U HATYpAJIbHBIC orpaHu4eHHocTh). [IpuBoanTH NIpUMeEpHI

norapudpmel. Dopmyia norapupmMuyueckoit QyHKIMY (3a1aHHOM ¢

nepexoja MOMOIIIBbIO (hOPMYJIBI MK Tpaduika), oOIaaaronei
3aJlaHHBIMU CBOMCTBaMHM (Hampumep,

Jlorapudmuueckue OTPAaHUYCHHOCTH ). Pa3bsCHATH CMBICIT

(ynkums, e€ cBoiictsa u [IEPEUYMCIICHHBIX CBOMCTB.

rpadux AHaM3UpOBaTh MoBeIeHUE (PYHKITMI Ha
Pa3IMYHBIX y4acTKax 00JIACTH ONpE/IeIeHus,

Jlorapudmuyeckue CpPaBHUBATh CKOPOCTH BO3pacTaHus (YObIBaHMS)

ypaBHCHIA Gynkuuii. ®opMyIUpPOBATH ONPEAEIEHHSA
NEPEUYHCICHHBIX CBOMCTB.

Jlorapugmmueckue .

HepaBeHCTBa Pemats npocreiimue norapupmudeckue
ypaBHEHMs, JIorapu(pMuyeckre HepaBeHCTBA U UX

Vpok 0GobIeH s 1 cucreMbl. Pemars norapupmMudeckue ypaBHEHUS

cucTeMaTH3aluy 3HaHUH PasiMIHBIMHU MCTOAAMH.
Pacnio3naBate rpaduku u cTpouTh rpadux
norapuMuUecKo QyHKIMH, UCTIONb3YS
rpadoroCTPOUTENN, U3Y9aTh CBOMCTBA (DYHKIHH
1o rpadukam, GopMyIupoBaTh TUIOTE3BI O
KOJINYECTBE KOPHEW YpaBHEHUM, COAEPKAIINX
norapupMUUecKyro pyHKIHUIO, U IPOBEPATH HX.

Komponshas paGora Ned BoinonusaTe Hpeofip%OBaHm{. rpaduka §
norapupmMuUecKor QyHKIMK: NapasieNbHbIH
MIEPEHOC, pacTsLKEeHHe(CKaTre) BAOIb OCH
OpAMHAT (IOCTPOCHHE TPAPUKOB ¢ MOAYIISIMH,
MocTpoeHue rpadguka oOpaTHON HYHKIIHH).
[TpumeHnsTH CBOICTBA TOrapupmMuyecKon
(YHKIUY TIPY PEIICHUH PUKITATHBIX 33124

20 Tpuronomerpuyeckue
Gopmy.int [TepeBoaAUTH TPaAYCHYIO MEPY B PAJAUAHHYIO U

Pangnannas mepa yria

IToBOPOT TOYKH BOKPYT
Hayaja KOOpAWHAT

Omnpenenenue cunyca,
KOCHHYCa U TaHT€HCa yria

3Haku CHHYCa, KOCUHYCa U
TaHI'€HCa

3aBHCHMOCTD MCKIAY
CHUHYCOM, KOCUHYCOM "
TaHIr€HCOM OJHOI'O M TOI'O K€

yria

Tpuronomerpuueckue
TOXJIECTBA

oOpatHo. HaxonuTe Ha OKPY>KHOCTH TOJIOKEHHE
TOYKH, COOTBETCTBYIOILIEH TAaHHOMY
JIEHCTBUTEIILHOMY YUCIY.

Haxoauth 3Haku 3Ha4€HUN CHHYCA, KOCUHYCA,
TaHIeHCa YHCIIA.

BBIABIATH 3aBUCUMOCTD MEXKIY CUHYCOM,
KOCHUHYCOM, TAHT€HCOM OJHOTO U TOTO K€ yIJIa.
[IpumensATH TaHHBIE 3aBUCUMOCTH IS
JI0KA3aTeNIbCTBA TOXKIAECTBA,

[TpumensTH pu Mpeodpa3zoBaHUIX U
BBIYUCIICHHUSIX (POPMYIIBI CBS3U
TPUTOHOMETPHUECKUX (PYHKIIHIA YTIIOB O U —0,
hopmymsl crioskeHus, GOPMYITBI JBONHBIX U
MIOJIOBUHHBIX YTTIOB, (OPMYJIIbI TPUBEICHUS,
[IpuMeHATh Bce M3yYCHHBIE CBONCTBA U (DOPMYJITBI
IIpY PELIEHUH 3314 .




CuHyC, KOCHHYC U TAaHT€HC
YIJIOB O U1 -0

DopMyIIbI CIOKEHHS

CuHycC, KOCUHYC U TaHT'€HC
JIBOMHOTO yTiia

CuHyc, KOCHUHYC U TaHT€HC
IIOJIOBUHHOT'O yrijia

DopMyIbl IPUBEACHUS

CyMmMa 1 pa3HOCTb CUHYCOB.
CymMa u pa3HOCTb
KOCHHYCOB

[TpousBenenne CHHYCOB H
KOCHUHYCOB

Ypok 00001IeHuSs 1
CHCTEMAaTH3allU1 3HAHUH

Konrtponsnas padora Ne5

15 Tpuronomerpuveckune

YPABHEHMUSA

YpaBHeHue COS X = a

v HaxomuTh apkcuHyc, apKKOCUHYC, apKTaHTEHC

.paB}_IeHHe JeUCTBUTENILHOTO YHCIIa, TPAMOTHO (OPMYIHPYS

Sinx=a ONpe/IEIEHHE.

VpasHenue tg X = a [IpuMeHATH CBOMCTBA apKCUHYCA, APKKOCHHYCA,
apkTaHreHca yucina. [IpumeHsaTs Gopmynsl 1uis

Tpuronomerpuyeckue HAXOXKICHHS KOPHEH )

ypaBHEHHUsI, CBOISIINECS K YPaBHEHHH COS X = &, SIN X = @,

anre6paIecKuM. tgx=a.

O,HHOpO,Z[HBIe YpaBHEHUS. Pemate TPUTOHOMETPUUCCKNUEC YPABHCHUA:
JIMHEIHbIE OTHOCUTENILHO CUHYCa, KOCHHYCA,
TaHreHca yria (4ucia), CBoAsIIecs K

MeTtobl 3aMEHBI KBaJIpaTHBIM U IPYTUM aJlre0pandeckum

HCHU3BCCTHOT'O H PA3JIOKCHHA YPaBHEHUSIM I10CJIE€ 3aMEHbI HEU3BECTHOTIO,

Ha MHOXHUTENH. MeTor CBOJALINXCS K MPOCTEULLINM

OLICHKH JICBOU M IPABOH TPUTOHOMETPUYECKUM YPAaBHEHUSM I10CIIE

9aCTH TPUTOHOMETPHICCKHUX Pa3JIOKEHUS HA MHOXKUTEIIN.

YPABHCHHH. [IpumeHsTH Bce U3yUeHHbIE CBOMCTBA U CIIOCOOBI
pelIeHNs TPUTOHOMETPUUECKUX YPAaBHEHUM U
HEPaBEHCTB NP PEIICHUH MPUKIAIHBIX 3324

Ypox 06001eHNS 1

CUCTEMATH3alNK 3HAaHUH

KonTponbhas padota Neb

3 HTorosoe noBropeHune

[Tpeobpa3zoBanue
palMOHATIBHBIX, CTETIEHHBIX,
VppalOHAJIbHBIX,

[IpuMeHATH MpaBwiIa NEUCTBUN C paJUKaIaMH,
BBIPAXKECHUAMU CO CTEIICHIMU C PallMOHATIbHBIM
roKasareseM (J1r00bIM AeCTBUTEIbHBIM




Jorapu(pMUIECKHX,
TPUTOHOMETPUIECKUX
BBIPAXKEHUI.

MOKa3aTeseM) MU BHIYUCICHUSIX U
peoOpa30BaHUSX BhIPAKCHUIA. BEHIOTHATE
MpocTeHIme npeodpa3oBaHus JIOTApUPMUICCKUX
BBIPAKCHUH C UCIOJIb30BAHUEM CBOMCTB
norapu@moB, ¢ TOMOIIbIO nepexoza. [IpumeHsTs
pu peoOpa3oBaHUSAX U BBIYUCICHUAX (POPMYIIBI
CBSI3M TPUTOHOMETPUUECKUX QYHKIUI YIJIOB 0L U —
0, hOpMyJIBI CIIOKEHUS, (HOPMYJIIBI IBOMHBIX U
MIOJIOBUHHBIX YTJIOB, (OPMYJIbI IPUBEICHUS

Pemrenne HppalMOHAJIBbHBIX,

[I0Ka3aTeJIbHBIX, Pewate npocreiime nppanoHaIbHEIE,
J0rapupMHUECKUX HoKa3aTesbHble, JOrapupMUUEcKue,
TPUTOHOMETPUUECKHUX TPUTOHOMETPUUECKHE YPAaBHEHUS U HEPABEHCTBA
YPaBHEHUI U HEPABEHCTB
11 kaacc
18 Tpuronomerpuveckue
GyHkumMu
OO6nacTp ornpeneneHus u
MHOXECTBO 3HaYCHUH
TPUTOHOMETPUUECKHUX
byHKUIMMA
i N o rpaduky pyHKIMI OnMCHIBaTh UX CBOMCTBA
Hérnocts, HEIETHOCTS, (MOHOTOHHOCTb, OTPAaHUYEHHOCTb, YETHOCTb,
NCPUOAMTHOCTD HEYETHOCTh, IEPUOAUNYHOCTD ).
TpUTOHOMETPUHCCKHIX N3o6paxkaTh rpaduKu CIOKHBIX (QYHKIHUIH C
byHKuui MIOMOILIBIO I'padoroCTponTeel, OMUCHIBATh UX
o cBoyicTBa. Pemare npocrenmue
CBoiicTBO pyHKIIUHU
Y = COS X 11 6 rpaduK TPUTOHOMETPUUYECKHUE HEPABEHCTBA, UCIIOJb3YS
rpaduk Gyaknun. Pacio3HaBaTh rpaguku
CBoiicTBO QyHKIMH TPUTOHOMETPUUYECKUX (PYHKLIUH }
y = sin X u & rpaduxk Crpouts rpayku 371€MEHTApHBIX PYHKIINH,
UCHOJb3Ys TPadoroCTPOUTENH, U3YdaTh CBOMCTBA
CBoiicTBO U rpaduKm 3JeMEHTapHBIX (PYHKIHIM 110 UX rpadukam,
GyHkumit y = tg X u y=ctgx Beimonuate npeoOpa3oBanus rpadukoB
AJIEMEHTapHBIX (PYHKIMNA: apajlieabHbIH
O6paTHBIe epeHoc.
TPUTOHOMETPUUECKHE
byHKIUM
Ypoxk 06001IeHNS 1
CUCTEMATH3alNK 3HAaHUU
KonTponbhas padota Nel
18 IIpounsBonnas u eé

reoMeTpUYeCKHU CMBICJ

IIpenen
MOCIIE0BATENBHOCTH

HenpepsiBHOCTH QyHKITNH

IIpuBOAUTE IPUMEPHI MOHOTOHHOM YHUCIIOBOM
IIOCJIE0BATEIBHOCTH, UMEIOILEH IIPEIEN.
BeruucnaTe npeneinsl nociaea0BaTeIbHOCTEN.
BBIACHATS, SIBASETCS M OCIEA0BATEIBHOCTD
cxonsuieiics. [IpuBouTh mpuMeps! QyHKIUH,
ABJISTFOIIUXCSI HEIIPEPBIBHBIMU, UMEIOIINX
BEPTUKAIbHYIO, TOPU30OHTAIIBHYIO ACUMIITOTY.
3anuchIBaTh YpaBHEHUE KaKJOU U3 dTUX
aCUMMTOT. YMETh 1o rpaduxy GyHKIUN
OIPENENATh IPOMEKYTKH HENPEPBIBHOCTH U




Onpenenenre NpoU3BOIHON

[IpaBuia
nuddepeHIpoBaHms

IIpou3sBoHas CTENEHHON
byHKIUHA

[IpousBoHas
AIIEMEHTAPHBIX (HYHKIIUN

['eomeTpuyeckuii CMbICHT
MIPOU3BOAHOMN

Ypok 00001eHus 1
cUcTeMaTU3alluy 3HaHUH

KonTponbnas pabota No2

TOYKH pa3pbiBa, €CITH TAaKUE UMEIOTCS. Y METh
JIOKa3bIBaTh HETIPEPHIBHOCTH (DYHKITUH.
Haxoautp yrnoBoit korhpuimeHT KkacareapHOM K
rpaduky QYHKIIMU B 3aJaHHON Touke. Haxonuthb
MTHOBEHHYIO CKOPOCTh JIBUKCHHS MaTepHAIbHON
TOYKH.

HaxoauTs mpou3BOIHBIE STIEMEHTAPHBIX
(YHKIIUH. HAXOIUTH TIPOU3BOIHBIC CYMMBI,
MIPOU3BEICHUS M YaCTHOTO JBYX (DYHKITHUA,
NPOM3BOAHYIO cllokHON ynkuuu y=f(kx + b).
[TpuMeHSTh MOHSTHE POU3BOIHON MPH PEIICHUH
3a1ad.

13 IIpmeHeHre MPOU3BOAHOM

K UCCJIEIOBAHUIO (DYHKIIMIA

Bospacranue u yObiBaHue

byHKIIUN
HaxomuTs BTOPYIO MIPOU3BOIHYIO M YCKOPEHUE

DKCTPEMYMBI () YHKITHH polecca, OMUCHIBAEMOTO C IOMOIIBIO (POPMYJIBL.
HaxomuTh mpoMeXKyTKH BO3paCcTaHUs U YOBIBAHUS

Haubonrpiiee n HaumenslIee GyHKIUH.

3HaYeHUS PYHKIIHH HaxomuTh TOYKH MUHIMYMa U MAKCUMyMa
GbyHKIUH.

IIpousBoHas BTOporo Haxoauts HanboJbIee 1 HAMMEHbBIIIEEe 3HAYEHUS

MOPSIKA, BBITYKJIOCTh U (YHKLMH Ha OTpe3Ke.

TOYKH Teperuda HaxoauTs HanboJIblIEE U HAUMEHBIIIEE 3HAYCHUS

KIUU.
[Toctpoenue rpadukoB byn N
o . HccnenoBaTh GyHKIHEIO C IIOMOIIBIO TTPOU3BOTHOM
KIUH .
YHKIL U CTPOUTH €€ rpaduk.

Ypoxk 06001IeHNS 1

CHCTEMAaTU3alMU 3HAaHUH

KonTponbnas padota Ne3

10 ITepBooGpa3nas n
HHTErpaj
[TepBooOpazHas

[IpaBuia HaXOXKICHUS
epBOOOPA3HBIX

[Tmomaae KpUBOIMHENHOM
Tpaneuuu. MaTerpan u ero
BBIUHMCJICHHE

Brruncnenue miomanei
¢Guryp c momoIpko
HHTErpajIoB.

HpI/IMeHeHI/IC HUHTCI'paJIOB

Boeruncnsate npuOmmkEHHOE 3HAUSCHUE TUTOIIATT
KPHUBOJIMHEWHOM TPANELVH.

Haxomuts mepBooOpa3Hbie GyHKITHI:

y=xP, rme pe R,y =sin x, Y = cos X, y=tg Xx.
Haxomuts mepBooOpa3Hbie GyHKITHI:

f(x) + g(x), kf(x) u f (kx + b).

BrrauciaTe nomany KpuBOJIMHENHOM Tpaneuuu ¢
nomouisio popmyinel Hetotona-JIeiiOnuna.




JUTSL pelieHus QU3NUecKux
3a/1au.

[Ipocreiimue
g depeHImaIbHbIe -
ypaBHEHUS
Ypok 00001eHus 1 5
CUCTeMAaTH3alK 3HAaHUH
Kontponbnas padora No4 1
11 Kom0unnaropuka
Marematuyeckass MHAYKIUUA | -
IIpaBuno npousseneHus.
Pa3smemenus c 1
MOBTOPCHUSIMU .
[IpuMeHsTh MpaBUIIO IPOU3BEICHUS TIPU BBIBOJIC
[TepecranoBKH 2 (hopMyIIbI UKCIIa IEPECTAHOBOK.
Co3naBaTh MaTEMaTHYECKUE MOCIIN JIJISl PEIICHUS
Pazmemenns 6e3 2 KOMOWMHATOPHBIX 33J1a4 ¢ IIOMOIIIBIO MOACUETa
IIOBTOPCHUH YyyCia pa3MelleHU, IEPECTAHOBOK U COYETaHHUIA. .
C 5 . [Ipumensats popmyny 6mHoma HetoToHa.
%quaHI;’II €3 HOBTOPCHUN | 4 [Ipu Bo3BeieHNM OMHOMA B HATYPAJIbHYIO CTEIICHb
1 OUHOM HPIOTOHA HaxO0JUTh OMHOMUATbHBIC KOI(PPHUIIUESHTHI TIPH
IIOMOIIM TpeyroyibHuKa [lackais.
CoueraHus ¢ MOBTOPEHUSAMHU | -
Ypok 00001eHuSs 1 1
CUCTeMAaTH3alNH 3HAHUH
Kontponbnas padota Ne5 1
9 DJIeMeHThI TeOpHH
BEPOSITHOCTEN [TpuBOANTE IPUMEPHI CITYyYaWHBIX, JOCTOBEPHBIX U
BeposTHOCTE cOOBITHS 3 HEBO3MOXKHBIX COOBITHIA.
3HaTh ompe/IeJIeHUEe CyMMBI U TTPOU3BEICHUS
CroxeHHe BEpOSTHOCTEH 2 COOBITHIA. 3HATH OMpeeNieHue BEPOSITHOCTH
COOBITHS B KJIACCHUYECKOM MTOHUMAaHUH.
VYcroBHasI BEpOSITHOCTb. . [TpuBOAUTE MpUMEPHI HECOBMECTUMBIX COOBITHIA.
HezaBucumocTs cOOBITHI Haxoauth BEpOATHOCTH CyMMBI HECOBMECTHBIX
COOBITHH.
BeposTHOCTH TpOMSBCACHUA | HMeTh NpeCTaBIeHHE O HE3ABUCMMOCTH COOBITHI
HE3aBUCHMBIX COOBITHIT 1 HAXOJMTh BEPOITHOCTH COBMECTHOI'O
HACTYIUICHHS TAaKUX COOBITHH.
®opmyna bepnyimn -
Haxoautb cratucTuueckyro BEpOATHOCTh
Vpok 0GobIeH s 1 . coOBITHH B 0111/;1Te ¢ OOJIBITTUM YHCIIOM B
CHCTEMATH3AIUH 3HAHUH ucnbiTaHuu. IMeTh nipeicTaBlieHne O 3aKOHE
OOJBIITUX YHCET.
Kontponbnas pabora Neb 1
6 Hrorosoe
NMOBTOpPEeHHE Kypca
HTroro 170 KonTtpoabHbix pador: 12




"TEOMETPUA"
JI.C.Atanacsu, B.®. Byry3os, C.b. Kagomues u ap.
102 yueOHBIX YacOB, B TOM YHUCIIE
B 10 xmacce 51 yueOHbIX yaca u3 pacueta 1,5 yueOHBIX yaca B HEJIEINIO
B 11 knacce 51 yueOHBIX yaca u3 pacuera 1,5 yaeOHBIX Hyaca B HEJIEIIO

KoJu-Bo
Koui-Bo YACOR OcHoBHbBIE
YACOB TeMmbI BH/IbI 1€ATEJILHOCTH 00y4al0IIUXCS
(Ha ypoBHe YHHBEPCAJIbHbBIX Y4eOHBIX J1eliCTBHI)
10 kaace
3 Beenenne [lepeuncasiTe OCHOBHBIC (PUTYPHI B IPOCTPAHCTBE
(TOuka, mpsiMas,
IJIOCKOCTH), (GOpPMYITHpPOBATH TPU aKCHOMBI 00 UX
B3aMHOM PACIIOJIOKEHUH U WILTIOCTPUPOBATH 3TU
AKCHOMBI TPUMEPAMHU M3 OKPYXKArOIIeil 00CTaHOBKH
[Ipenmer crepeomerpun | 1
AKCHOMBI
CTepeOMETPUHU
Hekotopsie cnencrBus 2 DopMyIUpPOBaATh U JI0Ka3bIBATh TEOPEMY O
U3 aKCHOM IJIOCKOCTH, MPOXOISALICH
yepes MpsAMYIO U He JIEXKAIIYI0 Ha HeM TOuKy, U
TEOpEMY O IIIOCKOCTH,
MPOXOALIEH uepe3 1B NePeCeKaroInecs IpsiMble
16 IMapasienbHOCTH DopMyIUpOBaTh ONpeAeTieHUE MapalieIbHbIX
NPSIMBIX H II0CKOCTEii MPSIMBIX B
Haparrensnocms 4 MpOCTpaHCTBE, (POPMYIUPOBATH U JOKA3BIBATh
nPAMbBIX, RPAMOUL U TCOPEMBI
OCKOCTIL napajuieNbHbIX IPSIMbIX; OObSICHATD, KaKHe
BO3MOJKHBI Cllydan
B3aMMHOTO PACIIONIOKEHHSI MTPSIMOI U TIIOCKOCTH B
MIPOCTPAHCTBE,
U TIPUBOJIUTH WIUTIOCTPUPYIOIINE IPUMEPHI U3
OKpYy>Karoleu
00CTaHOBKH; (OPMYIIHPOBATH OIpEae/ICHIE
MapajuIeIbHbIX NPSIMON
U TUIOCKOCTH, (POPMYJIMPOBATH U JIOKA3bIBATh
YTBEPKACHUS O
napajieIbHOCTH MPSMON M MJIOCKOCTH (CBOMCTBA U
MPU3HAK);
pelaTh 3a/1auy Ha BHIYMCIIEHUE U JOKa3aTeNbCTBO,
CBSI3aHHBIE
CO B3aUMHBIM PACMOJI0KEHUEM MPSMBIX U
IIJIOCKOCTEM.
[TapannensHbie mpsimbie | 1
B IIPOCTPAHCTBE
[TapamrensHOCTB TPEX 1
MIPSIMBIX
[TapannensHOCTH 2

HpﬁIMOfI " IJIOCKOCTH




B3aumnoe
PACnoNoMHCeHUe NPAMbBIX
6 npocmpancmee. Yzon
MexHcoy 08ymsa
npAMbIMU

CkpemuBaroiuecs
psSIMbIC

Yriel ¢
COHAINPaBJICHHBIMU
CTOpOHAMU

VYroa Mexay npsMbIMU

OOBACHATD, KaKHe BO3MOXKHBI CITy4al B3aUMHOTO
PACIIOJIOKCHUA ABYX

MPSIMBIX B IPOCTPAHCTBE, U MPUBOIUTH
WJUTIOCTPUPYIOLIKE TPUMEPHI;

(hopMyIHpOBaTh ONpEIEICHNE CKPEIIUBAIOIINXCS
MPSAMBIX,

(dbopMyIHpoOBaTh U JOKA3bIBATH TEOPEMY,
BBIPAXKAIOIIYIO PU3HAK

CKPELIUBAIOIINXCSA MPSMBIX, U TEOPEMY O
IUIOCKOCTH, IPOXOASIIEN

yepe3 OJIHY U3 CKPEIIMBAOIINXCS MPSIMBIX U
MapajieabHON JPYroi

MPSIMOIA; 00BACHATH, KaKH€ J[Ba JIyda Ha3bIBAIOTCS
COHaIIpaBJICHHBIMH,

(dbopMyIHpoBaTh U JOKa3bIBaTh TEOPEMY 00 yriax ¢
COHaITpaBJICHHBIMU

CTOPOHAMU; OOBSACHSATH, UTO HA3bIBACTCS YIIIOM
MEXKy IepeCceKaroIUMUCS

MPSIMBIMU U YTJIOM MEXK]Yy CKPEIIMBAIOILIMHUCS
NPSIMBIMH; PEIIATh

3a/1a4M Ha BBIYMCIICHHE U IOKA3aTeJIbCTBO,
CBA3aHHBIC CO B3aUMHBIM

PaCIOIOKEHUEM ABYX MPSAMBIX U YTJIOM MEXIY
HUMHAU

KonTposnbHas padota
Nel

Ilapannenvnocmeo dopMynupoBaTh ONpEACTICHHE MapaLIeIIbHBIX
naockocmeii IIOCKOCTEH,

(GbopMyIHpOBATH M TOKA3bIBATh YTBEPKIACHUS O
[TapamiensHbie IpH3HAKe U
IIOCKOCTH CBOMCTBAaX MapajuieNIbHbIX INIOCKOCTEM,

. UCIOJIb30BaTh 3TH

CrolicTea YTBEPKICHHS MTPH PELICHUN 3374
napaiebHbIX
IIJIOCKOCTEN
Tempaiop u OOBsCHATD, Kakas (UTypa Ha3bIBACTCS TETPAIIPOM
napannenenuneo U Kakas

napasJiesIenuIne/ oM, IOKa3bIBaTh HA YepTexkax U
Terpasap MOJEIISIX UX DJICMECHTEHI,

n300pakaTh 3TH (PUTYpHI HA PUCYHKaX,
[Tapamenenunen

3aja4n Ha OCTPOEHUE
CEUYCHUI

MJUTFOCTPUPOBATH C UX TOMOIIBIO
pa3IMyYHbIE CIy4yau B3aUMHOT'O PaCIOIOKEHUs
MPSIMBIX U INTIOCKOCTEN B

MIPOCTpaHCTBE; (OPMYIMPOBATH U TIOKA3bIBATH
YTBEPKJICHHS O CBOKMCTBAX

napasiesienunes1a; OObSICHATh, YTO Ha3bIBACTCS
CEYEHHEM TEeTpadIpa

(mapasnienenumnena), pemarh 3a/1aud Ha MOCTPOSHHE
CEUYEHHU TeTpadapa

U NapaJuleIenuIeia Ha UepTexke

KonrtponbHas pabora




Ne2

Ypok 060011eHus 1
CHCTeMaTH3aluU 3HAHHIA

17

IlepneHAUKYISIPHOCTH
NPSIMBIX U IJIOCKOCTEM

Ilepnenoukynapuocmao
nPAMOIL U RAOCKOCMU

DopMyIMpOBaTh ONPEAEIECHUE IEPIEHAUKYIISPHBIX
MPsIMBIX B

MPOCTpaHCTBE; (POPMYIHPOBATH U IOKA3bIBATH
JIEMMY O

NEPIEHIUKYJIIPHOCTH JABYX NapajlIeIbHbIX MPSIMbIX
K TpEThEH MPAMOI;

(bopMyIHpOBATH OIpEIEIeHUE MPSMOH,
MEPIEHIUKYISIPHON K INTIOCKOCTH,

U IPUBOJUTH WUTFOCTPUPYIOLIUE IPUMEDPDI U3
OKpYykarole 00CTaHOBKU;

(bopMyIHpOBATH U TOKA3bIBATH TEOPEMBI (IPAMYIO U
o0paTHy10)

0 CBSI3U MEKy NapaJlIeIbHOCTBIO MPSAMBIX U UX
MEePIEHIUKYIISIPHOCTBIO

K IIJIOCKOCTH, TEOPEMY, BHIPAXKAIOLLYIO IIPU3HAK
MEePIEHIUKYISIPHOCTH

MPSIMON U TUIOCKOCTH, U TEOPEMY O CYILIECTBOBAHUU
Y €JMHCTBEHHOCTHU

MPSIMOM, IPOXOIAIIEH Yepe3 NTaHHYIO TOUKY U
NEepHEHIUKYISIPHON

K JJaHHOM IJIOCKOCTH; peuiaTh 3a/1a4u Ha
BBIYMCIICHHUE U JI0KA3aTENbCTBO,

CBSI3aHHBIE C MIEPIEHIUKYJISIPHOCTBIO MPSIMOI U
IIJIOCKOCTH

[lepnienAuKynsapHbIE
MpsiMbl€ B IPOCTPAHCTBE

[TapannenbHble NpsMBIE,
MePIEeHIUKYIIIPHBIE K
IIJIOCKOCTH

[Ipu3nak
MEePIEHIUKYIISIPHOCTU
MIPSIMOM U TUIOCKOCTH

TeopeMma o npsimoi,
MEPIEHIUKYISIPHON K
IIJIOCKOCTH

Ilepnenoukynap u
HAaK10HHblEe. Y2071
MexHcoy npamoul u
NJ10CKOCMbI0

PaccrosnHue oT TOUKH A0
IIIIOCKOCTH

Teopema o Tpéx
MEPIEHINKYIApaX

OOBACHATDH, UTO TAKOE NMEPIEHAUKYIISIP U
HaKJIOHHAS K IJIOCKOCTH,

YTO HA3bIBAETCSI MPOEKIMEN HAaKJIIOHHOM, 4TO
Ha3bIBAETCS PACCTOSTHUEM:

OT TOYKH JI0 IIJIOCKOCTH, MEXAY NapauleIbHbIMU
IJIOCKOCTSIMU, MEXKTY

CKPELIMBAIOIUMHUCS MPSIMBIMH; (POPMYTUPOBATH U
J0Ka3bIBaTh TEOPEMY

0 TpEX NEPNEHIUKYIIIpax U IPUMEHATH €€ Npu




Yron Mexay npsamou u
IIJIOCKOCTBIO

PEIICHNN 3a/1a4;
OOBSICHATH, YTO TAKOE OPTOrOHAJIbHAS MPOEKLIUS
TOYKH ((PUTYPBHI)

Ha IUIOCKOCTb, U J0Ka3bIBATh, YTO MPOEKLUEN
IIPSIMOU Ha TUIOCKOCTb,

HE NEPIEHIUKYIISIPHYIO K 3TOU MPSIMOH, SIBIAETCS
psimasi;

OOBSICHATH, YTO HA3bIBACTCS YTIIOM MEXKIY MPSIMOM
U IUIOCKOCTBIO

Y KaKUM CBOMCTBOM OH 00J1afiaeT; OOBSICHATH, YTO
TaKoe

LEHTpaJIbHAs MPOEKUUs TOUKH((PUrypsr) Ha
IIJIOCKOCTh

Jleyzpannuiit y2oa.
Ilepnenouxkynapuocmeo
niaockocmeit

JIByrpaHHbIi yroJ.

IIpuznak
MEPIECHANKYISIPHOCTH
JIBYX ILJIOCKOCTEMN

[IpssMOyTONBHBIM
napajuiesIenunes

OOBsCHATD, Kakas (HUTrypa Ha3bIBACTCS JBYTPAHHBIM
YIJIOM M KaK

OH M3MEPSIETCS; JOKA3bIBATh, YTO BCC TUHECHHBIC
yTJIbl ABYTPAHHOTO

yriia paBHBI IPYT APYTY; OOBICHATH, YTO TAKOE yroJl
MEeXIY

MEPECEKAIOIIMMHUCS TIIOCKOCTSIMU U B KAKUX
npezeiax oH

W3MEHSICTCS; HOPMYITHPOBATH ONIPEICIICHHE
B3aHMHO

MEPICHIUKYIISIPHBIX TUIOCKOCTEH, (POPMYIINPOBATH U
JIOKa3bIBATh

TEOpEMY O MPHU3HAKE MEPICHAUKYISIPHOCTH JIBYX
IUIOCKOCTEH;

O0OBSACHSTH, KAKOW MapaieenuIe;]] Ha3bIBaeTCs
MPSIMOYTOJIbHBIM,

(hopMyIIMPOBATh U JOKA3BIBATH YTBEPKIACHHS O €TO
CBOMCTBAX;

pemiaTh 3aJja4i Ha BBIYMCIICHUE U JI0KA3aTeIbCTBO C
HCIIOIb30BaHUEM

TEOPEM O TIEPICHIUKYIISIPHOCTH TIPSMBIX H
IIOCKOCTEH, a

TaK)Ke 3a71a4d Ha TTOCTPOCHUE CEUEHUM
MPSIMOYTOJIBHOTO

napajuieJienuIe/a Ha YepTexe

KonTponbhas padora
Ne3

Ypoxk 06006mIeHus 1
CUCTeMAaTH3alluy 3HAHUN

Hcnons30BaTh KOMIBIOTEPHBIE POTPAMMBI IIPH
W3y4YEHUHU BOIIPOCOB,

CBA3aHHBIX CO B3aMMHBIM paCHO.]'IO)KeHI/IeM HpHMBIX
M TIOCKOCTEH

B IMPOCTPAHCTBE
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MHOrorpaHHUKH.

Honamue
MHO202PAHHUKA.
Ilpusma

OOBSCHATD, Kakas PUTrypa Ha3bIBACTCS
MHOTOTPAaHHUKOM H KaK

Ha3bIBAIOTCS €0 AJIEMEHTHI, KaKOW MHOTOTPaHHHUK
Ha3bIBAETCS

BBIMYKJIBIM, IPUBOJIUTH IPUMEPHl MHOTOTPAHHHUKOB;
OOBSACHATH,




KaKO MHOTOTPaHHUK HA3bIBACTCA MPU3MOU U KaK
HAa3bIBAIOTCSA €€

3JIEMEHTBI, KaKasl pU3Ma Ha3bIBaeTCs IPSIMOI,
HAKJIOHHOM, TPaBUJIbHOM,

n300paXkaTh MPU3MBI Ha PUCYHKE; OOBACHATD, YTO
Ha3bIBACTCs

TIJIOIIA/IBIO TIOJTHOM(O0KOBOI) MOBEPXHOCTH
MIPU3MBI, U JI0Ka3bIBaTh

TEopeMy O IIOIaa OOKOBOM MOBEPXHOCTH MPSIMON
MIPU3MBI;

peuaTh 3aJja4i Ha BBIUYMCIIEHUE U J0KA3aTeIbCTBO,
CBSA3aHHBIC C IPU3MOU

Ilonstue

MHOT'OTpaHHUKA

[Tpuszma

Hupamuoa OOBACHATH, KAKOH MHOTOTPAHHUK HA3bIBACTCS
MIAPAMUJION U KaK

IInpamnna Ha3BIBAIOTCS €€ DJIEMEHTHI, YTO Ha3bIBAETCS

[IpaBuibHas nupamuaa

VYceu€énnas nupamuaa

IJI0LIA/1bIO

MOJTHOW(OOKOBO# ) TOBEPXHOCTH IMUPAMU/IBI;
OOBSACHSATS,

Kakasi mupaMujia Ha3bIBaeTCsl IPABUIIBHOM,
JIOKa3bIBaTh YTBEPIKICHUE

0 CBOMCTBaX ¢ OOKOBBIX pEOEp N OOKOBBIX I'PAHEH
U TEOpeMy

0 IO OOKOBOM MOBEPXHOCTH MPABUIBHON
MTUPAMH/IBI,

OOBSCHSTh, KAKOM MHOTOTPaHHUK Ha3bIBACTCS
YCEUEHHOW MUPAMUI0N

Y KaK Ha3bIBAIOTCS €€ DIIEMEHTHI, JI0Ka3bIBaTh
TEOpPEMY O TUIOIIA/IN

OOKOBOI TOBEPXHOCTH NMPABUILHON yCeUEHHON
MU PAMH/IBI,

peliaTh 3a1a4y Ha BBIUMCICHHUE U JOKa3aTelbCTBO,
CBSI3aHHBIE

C MUpaMUIaMH, a TAKXKe 3a/1a4i Ha TOCTPOCHHE
CEUYEHUI mUupamu/I

Ha yepTexe

Ilpasunvuvie
MHO202DAHHUKU

Cummertpus B
IIPOCTPAHCTBE

ITonstue IMPpaBUJIBHOT'O
MHOIr'OrpaHHuKa

ONEMEHTBI CUMMCTPUU
IMpaBUJIBHBIX
MHOT'OI'paHHUKOB

OOBSACHATDH, KAKHE TOUKH HAa3bIBAIOTCS
CUMMETPUYHBIMU OTHOCUTEIIBHO

Touku (MpsAMOH, MIIOCKOCTH), YTO TaKOE LIEHTP(OCH,
MIJIOCKOCTH )

CUMMETpUU (QUTYpPBI, MPUBOAUTH IPUMEPHI PUTYD,
o0aaromux

3JIEMEHTaMU CUMMETPHH, a TaKXKe MPUMEpPbI
CUMMETPUU B apXUTEKTYPE,

TEeXHHKE, IPUPOAE; 00bsICHATh. Kakoit
MHOTOTpaHHHUK Ha3bIBacTCA

MPaBWIbHBIM , TOKa3bIBaTh, YTO HE CYIIECTBYET
IIPaBHJIBHOTO




MHOTOTPaHHUKA, TPAHSIMH KOTOPOTO SBJISIOTCS
HpaBI/IJIBHBIC

N-yroJIbHUKH MPH N>6; OOBSICHATH, KaKHe
CYH_IGCTBYIOT BUIbI

MPABMIIBHBIX MHOTOIPAaHHUKOB ¥ KAaKUMHU
3JIEMEHTAMH OHH 00JIaIal0T

KonTponbHas padota
Neq

Ypok 00001IeHNST 1
cucTeMaTu3aluy 3HaHu!

Hcnonbs30BaTh KOMIBIOTEPHBIE NPOrPAMMBI IIPU
W3Y4YCHUU
TeMbl «MHOTOrpaHHUKI)

3ak/ouuTebHOE
MOBTOpPEHHE Kypca
reomerpuu 10 kiaace

[TapannensHOCTH
HPSIMBIX Y IJIOCKOCTEM.

[leprieHAUKYIAPHOCTD
MPSIMBIX U IJIOCKOCTEN

MHororpaHHuKH
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KJ1acc

13

Huaunap, KoHyc u
map

Hununop

IlonsTue HUJIMHApa

[Imomaas moBepxXHOCTH
HWIHH]IpA

OOBACHATD, YTO TAKOE LIMJIMHIPUYECKAs
TIOBEPXHOCTH, €€

00pa3yrolue U 0Ch, KaKOe TEJI0 Ha3bIBACTCS
HWIMHAPOM U KaK

HA3bIBAIOTCA €T0 JIEMEHTHI, KaK MOTYyYUTh [IUIUHIP
IIyTEM

BpaleHUs IPSIMOYTOJIbHUKA; N300pakaTh IIMIHH]IP
H €r0 CeUYECHHUS

IUIOCKOCTBI0, MPOXOISIIECH Yepe3 0Ch, U
IIOCKOCTBIO,

MEPIEHIUKYISIPHON K OCH; OOBSICHATh, YTO
MIpUHUMAETCA 3a

TJI011aTh OOKOBOM MOBEPXHOCTH IWJIMHIPA, U
BBIBOJIUTH (DOPMYIIBI

JUTSI BBIYMCTIEHUS OOKOBOM M TIOJTHOM MOBEPXHOCTEH
UUTTUHAPA;

pelaTh 3aJja4u Ha BBIYMCICHUE U JOKA3aTEIbCTBO,
CBSI3aHHBIE

C UWJIMHIIPOM

Konyc

[TonsiTue Konyca

[lmomaae MoBepXHOCTH
KOHYyca

VY ceu€HHbI KOHYC

OOBSCHATD, YTO TAKOE KOHUYECKas TOBEPXHOCTh, €€
obpasyromue,

BEpIIIMHA U 0Ch, KAKOE TEII0 Ha3bIBAETCS KOHYCOM H
KaK Ha3bIBAKOTCS

€ro DJIEMEHTHI, KaK MOJIYIUTh KOHYC MyTEM
BpalECHUA

MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA, H300paKaTh KOHYC
Y €T0 CCUCHUS

IUTOCKOCTBIO, IIPOXOIAIIEH Yepe3 oCh, U




IIJIOCKOCTBIO,

MEPICHIUKYISIPHOU K OCH; OOBSICHATH, UYTO
MIPUHUMAETCA 3a IIIOIIA/1b

OOKOBOI TOBEPXHOCTH KOHYCA, U BHIBOJHUTD
hopmyel st

BBIUMCIICHUS TIJI0MIa /1€l O0KOBOI M OJTHOM
IIOBEPXHOCTEN KOHYCA;

OOBSICHATB, KAKOE TEJIO HA3bIBACTCS YCEUEHHBIM
KOHYCOM M KaK ero

IIOJIYYUTh IIyTEM BPALLECHUS IPIMOYTOIbHOMN
Tpaneuuu, BEIBOJUTH

(dbopMyIy 7Sl BBIYMCICHUS TUIOIAAN OOKOBOM
IIOBEPXHOCTHU

YCE4EHHOI0 KOHYCa; pellaTh 3a1a4 Ha BBIYUCIICHUE
u

JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C KOHYCOM U
YCEUEHHBIM KOHYCOM

Cohepa

Cdepa u map

B3anmnoe
pacrionoxxenue chepsl u
IJIOCKOCTH

KacarenpHas 10CKOCTh
K cdepe

[Tnomans cheps

dopmynupoBaTh onpeaeneHus chepsl U mapa, ux
LIEHTpA, paauyca,

JIMaMeTpa; UCCIIeI0BATh B3aUMHOE PACIIOJIOKECHHE
cthepsl u

TUTOCKOCTH, (POPMYITUPOBATH ONPEACTICHHIE
KacaTeIbHOU MI0CKOCTH

K cdepe, opMyIHpOBaTh M JOKAa3bIBATh TEOPEMBI O
CBOWCTBE U

MPHU3HAKE KaCcaTeIbHOU TNIOCKOCTH; OOBSACHSTD, YTO
MIPUHUMAETCS

3a TIomaab chepsl U KaK OHa BBIPAXKAaeTCs yepes
panuyc cdepsr;

pemaTh 3a/1a4i, B KOTOPBIX

GuUrypupyroT KOMOMHALMU MHOTOTPAHHUKOB U Tell
BpaIICHHS

KonTponbhas padora
Nel

Ypok 0600611eHHS 1
CUCTeMAaTH3alluy 3HAHUN

Hcnons30BaTh KOMIBIOTEPHBIE POTPAMMBI IIPH
U3y4YEeHUU
ITOBEPXHOCTEH U TEJI BPAILICHUS
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O0BEMEI TE

Oo0vém
nPAMOY20SIbHOZO0
napanienenuneoa

ITonsatue 00bEMa

O6BEM PSIMOYTOJIBHOTO
napaiesenumnena

OOBSACHATD, KaK U3MEPAIOTCS 00BEMBI T, TPOBOSL
aHAJIOTHIO

C U3MEPEHUEM IUIONIa/Iell MHOTOYT OJIbHUKOB;
(bopmMynHupoBaTh

OCHOBHBIE CBOMCTBA 00BEMOB U BBIBOJIUTH C X
ITOMOLIBIO

dhopmyny 00bEMa TPSIMOYTOIILHOTO
napasJiesienunea.

Oo0vémbl npamoit
RPU3MBbL U YUIUHOPA

®opMyIHpoBaTh U 10Ka3bIBaTh TEOPEMBI 00 00BEME




O06BEM TPSIMO TPU3MBI

O0BéM uIMHIpa

NPSAMON MPU3MBbI

1 00bEMe IMITMH/IpA: PelIaTh 3a1a4u, CBSI3aHHbIE C
BBIYHCIICHUEM

00BEMOB ITUX TET

O0véMmbl HAKTOHHO
HpU3Mbl, RUPAMUObL U
KoHyca

Beruucienue 00bEMOB
TEN C TOMOIIBIO
UHTETpaja

O0BbEM HAKIIOHHOM
MIPHU3MBI

O0BEM nupamMuIbI

O6béM KoHYCa

BoiBoauTh nHTErpanbHyto GopMyIny Ims
BBIYUCIICHUS] O0BEMOB

TEJ U JOKa3bIBaTh C €€ MOMOIIBIO TEOPEMBI 00
00BEME HAKIIOHHOM

MpUMBI, 00 00BEME TupamMubl, 00 00bEME KOHYCA,
BBIBOJIUTH

(hopMyIIbI 17151 BBIYUCIIEHUS 00BEMOB YCEUEHHOM
MAPaMHUJIBI 1

yCceu€HHOr0 KOHYCa; peliaTh 3a/1a4u, CBI3aHHbBIC C
BBIYHCIICHUEM

00BEMOB ATUX TEI

00vém wmapa u
niaowaos cghepot

O0BEM mapa

[Tnomans cheps

®opMmyaupoBaTh U J10Ka3bIBaTh TeOpeMy 00 00BbEME
niapa u ¢

€€ TOMOIIBIO BBIBOJIUTH (DOPMYITY TUIOIIAAN CPEPHI;
pelarb

3aJauu ¢ IPUMEHEHHEM (hOpMYIT

00BbEMOB pa3IMUHBIX TE

KounTposbHas padota
Ne2

Ypok 060011eHNST 1
cucTeMaTU3alluy 3HAHUU

BekTops! B
NPOCTPAHCTBE

Ilonamue eéekmopa 6
npocmpancmee

[TonsTue BexTopa
PaBeHcTBO BEKTOpPOB

®opMyIMpoBaTh ONpeIeIeHUE BEKTOpA, €ro JUIUHBI,
KOJUIMHEAPHBIX M PABHBIX BEKTOPOB, IPUBOIUTH
TIPUMEPBI

(hU3MUYECKUX BEKTOPHBIX BEIMYUH

Caoxkenue u
BbIYUTAHHE BEKTOPOB.
YMHOXKEeHUe BeKTOpa
Ha YUCJI0

CioxeH1e 1 BEIYUTAHHUE
BEKTOpPOB

CyMMma HECKOJIBKHUX
BEKTOpPOB

YMHOKEHUE BEKTOpa Ha
YUCJIIO

OOBACHATH, KaK BBOAATCS IEHCTBHS CIOKEHUS
BEKTOPOB,

BBIUUTAHHUE BEKTOPOB U YMHOXEHHE BEKTOPOB Ha
qHCIIO,

KaKMMHU CBOWCTBaAMH OHM 00JaJJat0T, YTO TaKOE
MIpaBUIIO

TPEyroJbHUKA, IPABUJIO MapajjiesIorpaMMa 1
MIpaBUIIO

MHOTOYTOJIbHUKA CJIOKEHHS BEKTOPOB; peIlaTh




3aJa4u,
CBA3aHHBIC C ,Z[GI>'ICTBI/I$IMH HaIa BCKTOpaMI/I

Komnnanapnwvie
6eKmopul

KomnnanapHublie
BEKTOPBI
[IpaBuio
napajuiesienune1a

Pasnoxenune BekTopa 1o
TpEM HEKOMITJIAHAPHBIM
BEKTOpam

OOBACHATH, KaKHE BEKTOPHI HA3bIBAIOTCS
KOMIUIAHAPHBIMH;

(bopMyIHpOBATH U IOKA3bIBATh YTBEPKACHUE O
IIpU3HAKe

KOMIUIAHAPHOCTHU TPEX BEKTOPOB; OOBACHATD, B UM
COCTOMUT

IIPaBUJIO MAapajlIEICINIIENa CIIOKEHUS TPEX
HEKOMIUTAHAPHBIX

BEKTOPOB; (POPMYIHUPOBATH U JOKA3BIBATH TEOPEMY
0 pa3JI0XKEHUU

JA1000ro BEKTOpa 1o TPEM JaHHBIM
HEKOMIUIAHAPHBIM BEKTOPaM;

MIPUMEHSTH BEKTOPBI TP PEIICHUN T€OMETPUUECKUX
3a1a4

Ypok 06001IeHNS 1
CHCTeMAaTH3alluU 3HAHHI
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Metoa koopauHAT B
NPOCTPAHCTBeE.
JABuKeHust

Koopounamut mouku u
KoopOounamaul 6eKmopa

[IpsamoyronbHas
CUCTEMA KOOPINHAT
Koopaunats! BekTopa

CBs3b MEXIY
KOOpJMHATaMHU BEKTOPOB
Y KOOPJAMHATAMH TOYEK

[Ipocreiimme 3aga4yu B
KOOpAMHaTax
VYpaBHenue chepsl

OOBACHATH, KaK BBOJUTCS MIPSMOYTOJIbHAS CUCTEMA
KOOpJMHAT

B IPOCTPAHCTBE, KaK OMPEACIIAIOTCS KOOPIUHATHI
TOYKH U KaK

OHM Ha3bIBAIOTCS, KAK OMPEIEISIOTCS KOOPIUHATHI
BEKTOPA;

(hopmynupoBaTh U 10KA3bIBATh YTBEPKICHUS; O
KOOpAMHATAX

CYMMBI U Pa3HOCTH JBYX BEKTOPOB, O KOOpAMHATaX
MIPOU3BEICHUS

BEKTOpa Ha YHCIIO, O CBSI3U MEXKy KOOpJAHMHATAMHU
BEKTOpa U

KOOpJAMHATAMH €T0 KOHIAa ¥ Havajia; BEIBOAUTH U
HCITOJIL30BaTh

MIPU peIIeHU! 3a1a49 GOPMYITbl KOOPAUHAT
CepenHbI OTPE3Ka,

JUTMHBI BEKTOPA U PACCTOSIHUS MEXTY IBYMS
TOYKAaMH; BEIBOJIHUTH

ypaBHeHHE c(hepbl TaHHOTO pajryca ¢ IIEHTPOM B
JTAaHHOU TOYKE

Cransapnoe
npou3seedenue 6eKmopos

VYron Mexay BEKTOpaMu

CxanapHoe
MPOU3BEICHUE BEKTOPOB

OOBACHATD, KaK OMpPENENSIeTCS YTl MEXIY
BEKTOpaMH;

(hopMyIHpoBaTh OMpEENIEHNE CKATSIPHOTO
IIPOU3BENCHUS

BEKTOPOB; (POPMYIHPOBATh U 10KA3BIBATh
YTBEPXKACHHUS O €TO




Brruucnenue yrios
MEXAY IPAMBIMU U

CBOP'ICTBaX; KaK BBIYUCIIUTE YI'OJ MCXKIY ABYMA
IpsIMBIMH, a

TUTOCKOCTSIMHU TaKXXe YroJl MeXIY MPSIMON U TIOCKOCTBIO,
WCIIOJIB3YS BBIPAKCHHE
CKJIIPHOTO TIPOM3BEICHUS BEKTOPOB Yepe3 UX
KOOPIUHATHI;
MPUMEHSTh BEKTOPHO-KOOPAMHATHBIN METO] TIPU
pelieHun
TEeOMETPHYUCCKUX 3324
Heusicenusn 2 OOBACHATB, UTO TAKOE OTOOpaKEHUE MPOCTPAHCTBA
LentpanbHas Ha cebs 1 B
CHMMETpHS KaKOM CJTydac OHO Ha3bIBACTCS JIBIIKCHUEM
OceBast cuMMeTpHsI TIpOCTpaHCTBA,
OOBSICHSITh, UTO TAaKOE IICHTPAIbHASI CHMMETPHSI,
3epkanbHas cummerpus | 1 OCCBas CUMMETpPHSL, 5
TlapasnensHbIii mepeHoc 3epKajibHasi CAMMETPHS U ITAPAJICIIBHBIN EPEHOC,
000CHOBBIBATh
YTBEPXKJICHUS O TOM, YTO 3TH OTOOPAKCHHUS
MIPOCTPAHCTBA Ha ceOs
SIBJISTFOTCSI IBWYKEHUSIMU; TIPUMECHSTD ABY)KCHUS U
npeoOpa3oBaHus
MOI00WSI IPU PEIICHUH TCOMETPHUSCKUX 3a71a4
KontponbHas pabora 1
Ne3
Ypok 00001IeHUST 1 1
CHCTEMaTHU3alluy 3HAHUH
3ak/04YuTeIbHOE
NOBTOpPeHHE MPHU
NMOJITOTOBKE K
HTOrOBOM aTTeCTAllMHU
10 reoMeTpuu
Hununap, KoHyc, map 2
OObeMsl Ter. 2
3aayn Ha pa3IMYHbIe 2
KOMOMHAIHMH KPYTJIBIX
TEJ U MHOTOTPAaHHHUKOB
Bcero 102 KoutpoJabHubix pador: 7
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