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MosicHmrensHas sanucka

Pabouas nporpamma yuebHoro npeameta «Matematuka» ans 7-9 knaccoe (aanee — Pabouas npo-
rpammal) siensietcst coctaeHoi YacTbio OCHOBHOM 06pa30BATENBHOM MPOrPAMMBI OCHOBHOTO 0bLwero obpasosa-
HUSI, YTBEPKAEHHOW PELIEHMEM NEAATONMYECKOro COBETA TEKYLLErO Y4ebHOro roaa.

Mporpamma yyebHoro npeamera «Matematnka» paspabortaHa Ha ocHoee Tpebosanmnit POTT, PIOC «
pEe3yNbTATAOM OCBOEHMsI OCHOBHOM 0Bpa30BATENbHOM NPOrpPAMMBI 1 ABANTMPOBAHHOM OBPA30BATENLHON NPO-
rpammoit ans obyuatowmxcs ¢ OB3 cootsetcTBytoLei kaTeropmu.

Lensmu obyuyeHuns matemaTtrke B 7—9 knaccax sensiorcs:

®  POPMMPOBAHME LEHTPASbHBIX MOTEMATUYECKUX MOHSATUI (YMCNO, BENMYMHA, reoMeTpuyeckas eurypa,
nepemMeHHas, BEPOSTHOCTb, dyHKLMS), 0BecneunBaioLmx NPeeMCTBEHHOCTb M NePCNeKTUBHOCTb MATEMA-
TM4ECKOro 06PA30BAHMS OBYHaOLLMXCS;

® nopgefeHMe ODYHAIOWMXCA HA JOCTYMHOM A1l HUX YPOBHE K OCO3HOHMIO B3AMMOCBSI3M MATEMATHKM M
OKPYXQIOLLEro MUPA, MOHMMAHME MOTEMATUKM KOK HACTH OBLLEN KyNbTypbl 4E0BEYECTBQ;

®  pPA3BMTME MHTENNEKTYQNbHBIX M TBOPYECKMX CNOCOBHOCTEN 0BYUAIOWMXCS, MO3HABATENLHOM AKTUBHOCTH,
MCCNefOBATENBCKMX YMEHUH, KPUTUYHOCTU MBILLSIEHMS], MHTEPECA K M3YHYEHMIO MATEMATHUKM;

e ¢dopmnpoBaHre GyHKLMOHANBHOM MATEMATUHECKON FPAMOTHOCTM: YMEHMS PACMO3HABATL MPOSIBIEHMS
MOTEMATUYECKMX MOHSTUI, OOLEKTOB M 3AKOHOMEPHOCTEMN B PEASbHBIX XM3HEHHBIX CUTYALMSIX U MPU U3Y-
YEHWMM APYTUX Y4ebHbIX MPEAMETOB, NPOSIBIEHNS 3ABMCMMOCTEN M 30KOHOMEPHOCTEH, HOPMYIMPOBATH
MX HO A3bIKE MATEMATUKM M CO3ACBATb MATEMATMYECKME MOLENM, MPUMEHSTb OCBOEHHBIM MATEMATUYE-
CKMit annapar Ans peLeHms NpakTMKO-OPUEHTUPOBAHHBIX 30404, MHTEPNPETUPOBATL U OLEHMBATL NOMY-
YEHHble Pe3ynbTaThl.

MeproanyHOCTb M NOPSAAOK TEKYLLETO KOHTPONS U MPOMEXYTOYHOM aTTeCTaumMn obyyatoLWmMXCsi B COOTBET-
ctBum ¢ [onoxeHneM o cHCTEME OLEHMBAHKS OBPA30BATENbHBIX PE3YNbTATOB ObYyYatowmxcs HactHoro 06-
weobpasosatensHoro yupexaeuus «ObpasosatenbHbiit komnnekc «Touka byaywero». OueHka npeameTHbIX
pe3ynbTaToOB NPEACTABNseT COBOM OLEHKY AOCTUXEHMS ODYHAIOLMMMUCS MIAHUPYEMBIX PE3YNbTATOB MO OT-
AEemNbHBIM YYEOHBIM MPEAMETAM.

Onucanmne mecra yuebHoro npeamera e yuebHom nnanve OK Tb

—_

MpeametHas obnacte: Matematika 1 MHpopmaTmka.
Mepuop obyyenus: 3 roga.
3. HepenbHoe 1 rogoBoe KOMMYECTBO YOCOB:
B 7—9 knaccax y4ebHbiit npeamet «Matematrka» B pamkax cnegytowmx y4ebHbix kypcos: «Anrebpa»,
«['eomeTpus» un «BepositTHoCTb M CTATUCTMKA.
HenenbHoe 1 rogoBoe konuyecTso 4Yacos

N

Konuuyecteso yacos Konuuectso Bcero yacos
lon obyueHus 8

B HeJeno yyebHbIX Hefgenb | 3a y4ebHbiit rog,
7 knacc 8 34 2772
8 knacc 8 34 2772
9 knacc 8 34 2772
NTOTO: 816
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MepeueHb OCHOBHOM yuebHOM nuTEpaTyphl, yuebHo-meToanueckmx Matepuanoe u DOP (LIOP) ana neparora:

1. Makapesiues lO.H. Anrebpa. 7- knacc: yrnybneHHbiit yposeHb: yuebruk. / Makapeiues tO. H., Mungiok
H.l., Hewkos KM. u gpyrne. M. - lNpoceewenne, 2024 r.- 335c.

2. Marematuka. Anrebpa 7-9 knaccel, yrnybnenHsiit yposeHb. Metopnyeckoe nocobue ans yuurtens. M.-
MNpoceewenwne, 2024 r.- 66¢.

3. Aranacsan J1. C. Teometpus. 7—9 knaccsi: yueb. ans obweobpasoeart. opranmsaumit / J1.C. AtaHacsH, B.
®. byrtysos, C. b. Kagomues v gp. — M.: MMpoceewenne, 2013—2017rr. - 383 c.

4. Boicoukuit M. P. «<Matematuka. BepositHocTs 1 ctatuctuka: 7-9-e knaccsl: 6a30Bbiit ypoBeHb: y4ebHUK: B
2 yactax», astopsl: M. P. Beicoukuit, M. B. Swenko, noa pea. M. B. Awernko. — M.: Npocsewwenne, 2023.
-176c.

5. 3us b.T. TeomeTtpus. dunaktnueckune matepuansl. 7 knacc: yueb. nocobue ans obweobpasoBat. OpraHm-
saumit / B.T. 3ue, B.M. Meiinep. — M.: Mpoceewenne, 2022r.- 128 c.

6. Marematuka. 5 — 9 knacc YuebHbiit oHnaiH-kypc ans 5 — 9 knaccos, BKNIOYAIOLMIA TEOPETUYECKME MO-
Tepuansbl, 304AHKS U TECTbl C ABTOMATUYECKOM NPOBEPKOM NPABMABLHOTO OTBETA A/l BCeX pasnenos de-
AepasnbHOM paboyei MPOrpaMMbl OCHOBHOTO 0bLero obpasoBaHms. 3aAaHMsS HANPABEHb HA GOPMUPO-
BAHME MHPOPMALMOHHBIX KOMMETEHLMI 1 6A30BbIX 3HAHMI B 0BNACTM MATEMATUKM, CMOCOBHOCTM K QHA-
JIM3Y U CMHTE3Y, CMOCOBHOCTH K PELIEHMIO 30AaY, NPObNeM, K MPUMEHEHMIO 3HAHMI Ha npakTuke. Oco-
HeHHOCTb 304QHMI 3AKIIOYAETCS B HAMMYMU FEHEPALMIA, NO3BONSIOLWMX OBPALLATLCS K YNPAXHEHUSAM He-
OAHOKPATHO, O TAKXE B HANMMYUM NOAPOBHOro 0bbsICHEHUS peleHus [DnekTpoHHbii pecypc]: cant- URL:
Jknacc

7. TpoektHbie 3aaaHus. Matematuka. 5 -9 knacc KomnnekT npoekTHbIX 3aAaHKM, paspaboTaHHbIi B COOT-

BETCTBMM C cogepXxaHuem yuebHoro npeameta "Matematnka"[Inekrponnbiit pecypc]: caint- URL: [noban-

J1ab6. [NpoekTHas AesTenbHOCTD B LWKOME, KONneaxe, Byse.

Poccuiickas anektporHas wkona (resh.edu.ru)

9. Poccuitckas anektporHas wkona. MNpeametsl. Anrebpa. 7 knacc [DnekrporHbiit pecypc]: cant- URL: An-
rebpa - 7 knacc - Poccurickas snektporHas wkona (resh.edu.ru)

10. Poceuitckast anektpoHHast wkona. Mpeametsl. Anrebpa. 8 knacc [DnektpoHHsbiit pecypc]: cant- URL: An-
rebpa - 8 knacc - Poccuiickas snektporHas wkona (resh.edu.ru)

11.Poccuitckas anektpoHHas wkona. Mpeamertsl. [eometpus. 7 knacc [DnektporHsiit pecypc): cant- URL:
leomeTpus - 7 knacc - Poccuitckas snektpoHrHas wkona (resh.edu.ru)

12.Poccuitckas anektpoHHas wkona. Mpeamersl. [eometpusa. 8 knacc [DnektporHsiit pecypc): cant- URL:

hitps:/ /resh.edu.ru/subject/17/8/

®

MepeueHb ocHOBHO y4ebHOM NMTEpaTyphl, yuebHo-meToanueckux marepuanos U DOP (LLOP) pns obyuatoupxcs:

1. Makapsives tO. H. Anrebpa. 7-i knacc: yrnybnenHbii yposeHs: yuebruk. / Makapesiues tO. H., Munaiok
H.l., Hewkos KM. u gpyrne. M. - lNpoceewenne, 2024 r.- 335c.

2. Marematuka. Anrebpa 7-9 knaccel, yrnybneHHsiit ypoeeHb. Metoanyeckoe nocobue ans yuurtens. M.-
Mpocsewenune, 2024 r.- 66c¢.

3. Aranacsh J1. C. Teometpusa. 7—9 knaccsi: yueb. ans obweobpasoeat. opranmsaumin / J1.C. AtaHacsH, B.
®. byrysos, C. b. Kagomues n gp. — M.: Mpocsewenmne, 2013—2017rr. - 383 c.

4. Boicoukuit M. P. «<Matematuka. BepostHocTb 1 ctatuctuka: 7 -9-e knaccsl: 6a30Bbiit ypoBeHb: y4ebHUK: B
2 yacrax», astopsl: M. P. Beicoukui, M. B. Awerko, nog pea. M. B. Awenko. — M.: Mpocsewenne, 2023.
-176c.

5. Matemaruka. 5-9 knacc YuebHbiit oHnaiH-kypc ans 5 — 9 knaccos, BKAOUAIOLWMIA TEOPETUYECKME MATE-
puansl, 3aAAHKUS U TECTbI C ABTOMATUYECKOM NPOBEPKOM MPABMILHOMO OTBETA AJ1si BCeX pasgenos depe-
panbHoi paboyer NPOrpamMmbl OCHOBHOTO oblero obpasoBaHus. 3aAaHMS HANPABNEHsl HA GOPMUPO-
BAHME MHPOPMALMOHHBIX KOMMETEHUMIA M BA30BLIX 3HAHWI B OBNACTM MATEMATMKM, CMOCOBHOCTM K
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QHANU3Y U CMHTE3Y, CMOCOBHOCTM K PEeLLeHUIO 3aAaY, NPobnem, K NPUMEHEHMIO 3HAHMI HA MPAKTUKE.
OcobeHHOCTb 3aAAaHMI 3AKIIOYAETCS B HANMYMM FEHEPALMIA, MO3BOASIOLLMX OBPALLATLCS K YNPAXHEHUAM
HEOAHOKPATHO, O TAKXE B HANMYMKM NOAPOBHOro 0bbACHEHMs pelenus [DnekTpoHHbIn pecypc]: camt-
URL: 4Knacc.

MNpoektHble 3aaaHms. Matematurka. 5 -9 knacc Komnnekt npoekTHbIX 30AAHMH, PA3PABOTAHHBIN B COOT-
BETCTBMM C cogepxaHnem yuyebHoro npegmeta "MatemaTtuka"[Dnektpornbin pecypc]: cant- URL: [noban-
J1a6. MNpoekTHas fesTenbHOCTb B WKONE, KOEAXE, By3e.

Poccuiickas anektporHas wkona (resh.edu.ru)

Poccuickast anektpoHHas wkona. MNpeametsl. Anrebpa. 7 knacc [Dnektponnbiin pecypc]: cant- URL: An-
rebpa - 7 knacc - Poccurickas snektporHas wkona (resh.edu.ru)

Poccuitckast anektpoHHas wkona. MNpeametsl. Anrebpa. 8 knacc [SnektpoHHsiit pecypc]: cant- URL: An-
rebpa - 8 knacc - Pocecuickas sanektporHas wkona (resh.edu.ru)

Poccuickas snektporHas wkona. Mpeametsl. Feometpus. 7 knacc [DnektpoHHbit pecypc): cant- URL:
leomeTpms - 7 knacc - Pocecurckas sanektporHas wkona (resh.edu.ru)

Poccuickas snektponHas wkona. Mpeametsl. Feometpus. 8 knacc [DnektporHbiit pecypc): cant- URL:

https:/ /resh.edu.ru/subject/17/8/

MepeueHb ocHOBHOI yue6HOM nuTepaTypsl, yuebHo-meToanuecknx matepuanoe u SOP (LLOP) ans poauteneii:

© N

10.

11.

Makapbiues tO. H. Anrebpa. 7-i knacc: yrnybnenHbiit yposeHs: yuebruk. / Makapeiues tO. H., Munaiok
H.T., Hewkos K.M. u apyrune. M. — Mpoceewenne, 2024 r.- 335c.

Matematuka. Anrebpa 7-9 knaccel, yrnybnenHbiii yposeHs. MeToguueckoe nocobue ans yuutens. M.-
Mpoceewenune, 2024 r.- 66¢.

Aranacsn J1. C. Teometpusa. 7—9 knaccei: yueb. ans obweobpasosar. opranmnsaumin / J1.C. Atanacsn, B.
®. byrysos, C. b. Kapomues n gp. — M.: MNMpocsewenne, 2013—2017rr. - 383 c.

Buicoukuit M. P. «Matematnka. BepostHocTs 1 ctatuctmka: 7-9-e knaccsl: 6a30Bbii ypoBeHb: y4ebHMK: B
2 yactax», asropsl: M. P. Beicoukuit, M. B. Swenko, nog pea. M. B. Awernko. — M.: lNpocsewwenne, 2023.
-176c.

Marematuka. 5 — 9 knacc YuebHbiit oHnaitH-kypc ans 5—9 knaccos, BKNOYAIOWMI TEOPETUYECKME MATE-
pyanbl, 3040HUS U TECTbI C ABTOMATUYECKOM MPOBEPKOM NMPABMIBHOTO OTBETA AJ1s BCEX paspenos dpene-
panbHoi paboyeit NPOrpamMmbl OCHOBHOTO oblero obpasosarus. 3aaaHus HaNpasneHsl Ha GoOpPMUPO-
BOHME MHPOPMALMOHHBIX KOMMETEHLMI 1 6A30BbIX 3HAHMI B 0BNACTM MATEMATUKM, CMOCOBHOCTH K QHA-
JIM3Y U CMHTE3Y, CMOCOBHOCTH K PELIEHMIO 304aY, NPOBNeM, K MPUMEHEHMIO 3HAHMI Ha npakTuke. Oco-
HeHHOCTb 30QHMI 30KTIOYAETCS B HAMMYMM FTEHEPALMIA, MO3BOASIOLLMX OBPALLATLCS K YNPAXHEHUAM He-
OAHOKPATHO, O TAKXE B HANMYMM NOAPOBHOro obbsicHeHUs pelueHus [DnekTpoHHblit pecypc]: cant- URL:
AKnacc.

MpoekTHble 3apaHusa. Matematuka. 5 -9 knacc Komnnekt npoekTHbIx 304aHMI, pa3paboTaHHbIN B COOT-
BETCTBMM C cOAepXaH1eM yuebHoro npeameta "Martematnka"[DnektpoHHsbiit pecypc]: cant- URL: noban-
J1a6. [NpoekTHas AesTenbHOCTS B LWKOME, KONeaxe, Byse.

Poccuickas anektporHas wkona (resh.edu.ru)

Poccuitckas snektponnas wkona. Mpeametsl. Anrebpa. 7 knacc [DnekTpoHHbii pecypc]: cait- URL: An-
rebpa - 7 knacc - Poccurickas snektporHas wkona (resh.edu.ru)

Poccuitckas snektporHas wkona. Mpeametsl. Anrebpa. 8 knacc [Dnektpontbiit pecypc]: cait- URL: An-
rebpa - 8 knacc - Poceurickas snektporHas wkona (resh.edu.ru)

Poccuitckas anektponHas wkona. MNpeametsl. feometpus. 7 knacc [Dnektpornbiin pecypc]: caitt- URL:
leomeTpms - 7 knacc - Pocecuickas anektporHas wkona (resh.edu.ru)

Poccuiickas anektponHas wkona. MNpeametsl. [eometpus. 8 knacc [DnektporHbiit pecypc]: cair- URL:

https:/ /resh.edu.ru/subject/17/8/
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Pasgen 1. Copgepxanue yuebHoro npeameta « MaremaTuka,

C YuéToM paboueit nporpamMmbl BOCMIUTAHMS

Pazgensl, Tembl

| CopepxaHue y4ebHOM TeMbl (AMAAKTMYECKME €AMHULBI)

7 xnacc

Anrebpa

Yycna v BbluMCneHms

PaupoHanbHble uncna. CpasHeHne, ynopsaoumsaHme n apubmetnieckmne aem-
CTBMS C PALMOHANbHBIMM YMCIAMU. Yucnosas npsmas, Mogy b YMCna.

CreneHb ¢ HATYpasnbHbLIM MOKA3ATENEM M €€ CBOMCTBA. 3ANMUCH YACIA B AECHTUY-
HOM NO3ULMOHHOM CUCTEME CHUCIIEHMS.

PeweHue TekcToBbIX 30804 apudMeTHieckum cnocobom. Peluerne 3apau s pe-
QNbHOM MPAKTMKM HA YACTH, HA APOBM, HO NPOLEHTHI, NPUMEHEHUE OTHOLLEHWH
¥ NPOMOPLMI NPU PELLEHMM 30A0Y, PELLEHME 30404 HA ABMXEHWE, paboTy, no-
KYMKK, HONOTW.

HenumocTb uenbix yncen. CBoiCTBA AENAMMOCTH.

NpocTble M cocTaBHble Yncna. HéTHble U HeYETHbIE Yncna. [Tpu3Haku AenmmocTu
Ha 2,4, 8,5,3,6,9, 10, 11. lNpu3Hak1 BeNMMOCTH CYMMbI 1 NPOU3BELEHMS
LEeMbIX YMCEen NPU PELLEHNMM 30/AY C MPAKTUHECKMM COAEPXKAHMEM.
Hanbonblumi obimit genmtens 1 HanmeHbluee oblee KpaTHoe AByx uncen. Baa-
MMHO npocTble uncna. Anroputm Esknmaa.

Henenune c octatkoM. ApudmeTnyeckune onepaupm HaL OCTATKAMM

Anrebpanyeckue Bbipaxe-
HMs

BeipaxeHue ¢ nepemeHHbIMM. 3HOYEHME BbIPAXEHMS C nepemeHHbiMU. [pea-
CTAB/IEHME 30BUCMMOCTU MEXAY BEIMYMHAMM B BUAE GOPMYIIbI.

Toxpecteo. ToxpaecTBeHHble NMPeObPA30BAHMS ANreBPAUYECKMX BBIPAXKEHWHM.
JokasaTtenbCcTBo TOXAeCTs.

OgpHounexbl. OpgHouneH ctaHpaapTHoro Buaa. CteneHb ogHOUNEHA.
Mtorounexbl. MHorounex crangaptHoro euaa. CreneHb mHorounexa. Cnoxe-
HUE, BbIYMTAHME, YMHOXEHME U AeneHne mHorouneHos. [1peobpasosaHue ue-
noro BbipaxeHus B MHorouneH. KopHu MHorouneHa.

Dopmynbl COKPALLEHHOTO YMHOXEHMs: KBOAPAT CYMMbl M KBAAPAT PA3HOCTM
ABYX BbIPAXEHMHI, Ky CyMMbl U Ky pO3HOCTM ABYX BLIPOXKEHWM, PA3HOCTb KBAA-
PATOB ABYX BbIPAXEHMU, NPOU3BEAEHNE PABHOCTM M CYMMbl ABYX BbIPQXEHWH,
CYMMQ W Pa3HOCTb Ky6OB ABYX BbIPAXEHMHA.

Pasnoxenne mMHorounena Ha MHoxutenu. BriHecenne obuiero mHoxuTens 3a
ckobkn. Metog rpynnuposku

YpaBHeHus, cucTembl nu-
HeMHbIX YPABHEHWH

YpaeHeHue c opHol nepemeHHo. KopeHb ypasHeHus. CBOICTBA YpABHEHMIA C
ofiHOM nepemeHHoM. PaBHocunbHOCTb ypaBHEHUIM. Y paBHEHME KOK MATEMATHYE-
CKasi MOAeSb PEANbHOM CUTYALMM.

JInnenHoe ypaBHeHMe ¢ ogHOM nepeMeHHOM. HMcno KopHeH nnHeiHoro ypae-
HeHus. PelueHne TEKCTOBBIX 304AY C MOMOLLIO IMHENHBIX YPABHEHMH. J1nHelHoe
YPOBHEHME, copepXalliee 3HaK Moayns.

YpaBHeHUe ¢ aByMsi nepeMeHHbIMU. [paduK NMHEHHOro YypaBHEHMs C ABYMS MNe-
pemeHHbIMU. CUCTEMBI IMHEMHBIX YPOBHEHMIA C ABYMS NepemeHHbIMU. [paduue-
CKMI METO[, PELLEHMS CUCTEMBI IMHENMHBIX YPABHEHMI C ABYMS NepemeHHbIMM. Pe-
lWeHWEe CUCTEM JIMHEWHBbIX YPOBHEHWWM C ABYMS NEPEMEHHbIMU METOAOM
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NOACTAHOBKM U METOOOM CITOXEeHMu4. Cucrema aByXx NIMHEMHBIX ypGBHeHMl;'I C
ABYMSA NepemMeHHbIMKU KAK Mofeslb peoanoPl cutTyaummn

KoopanHatel  u
DyHKUMHU

rpadukm.

KoopanHata Toukn Ha npsmoi. Yucnosbie npomexytku. PacctosiHne mexay
ABYMS TOYKAMM KOOPAMHATHOM NPSIMOM.

MNpamoyronbHas cuctema KooparHAT. ABCUMCCa M OPAMHATA TOYKM HO KOOPAM-
HOTHOM mnockocTu. [Npumepsl rpacdukos, 3aaaHHbIX popMmynamu. Hrenue rpa-
bUKOB peanbHbIX 30BUCUMOCTEN.

PDyHKUMOHANBHBIE 3ABUCUMOCTU MexXay BennunHamu. [MoHsatrne dyrkumn. PyHk-
LM KOK MOTEMATHHECKAs MOAeNb peanbHoro npouecca. Obnacts onpeaeneHus
n obnactb sHaveHnn eyHkupn. Cnocobsl 3aaanms GyHkumK. [paduk byHKUMM.
[oHSTUS MOKCMMYMA M MMHUMYMQ, BO3PACTAHMS M YObIBAHMS HO NPUMEpPaX pe-
QrbHbIX 3ABUCUMOCTEMN.

JInnenHas dyHkums, eé csoictea. [paduk nuHerHon byHkumK. Fpaduk PyHK-
wm y = | x|. Kycouno-zagaHHbie dyHkumm

leomeTpus

Hauana reometpun

McTopust BOSHUKHOBEHMS M PA3BUTUS reoMeTpuu. HauanbHbie NOHSTUS reomeT-
pun. Touka, npsamas, otpesok, nyy. [oHsTe 06 akcrome, Teopeme, AOKA3A-
TENbCTBE, ONpPeaeneHum.

BsanmHoe pacnonoxeHue Todek Ha npsmoit. MsmepeHue AnuHel oTpeska, pac-
CTOSIHME MEX[y TOUKAMM.

Monynnockoctsb u yron. Buasl yrnos. Mameperue senmunH yrnos. BeptukanbHbie
1 cMexHble yrbl. [lapannensHble M nepneHanKynspHbie npsimbie. PacctosHue ot
TOYKM 1O NpsiMoi. buccektpuca yrna.

JlomaHas. Buasi nomaneix. anHa nomaHoir. MHoroyronsHuku. MNepumetp mHo-
royronbHuKa. [oHATHE O BBIMYKIbIX M HEBbIMYKIIbIX MHOTOYTONTbHUKAX.
NepBuyHbIE NMpeAcTaBNeHMs O paBeHcTBe GUryp, MX PACMONOXEHUM, CUMMET-
puu.

[Npocreiiume noctpoerus. MHCTpYMeHTbI Ans M3MEPEHMUIA M NOCTPOEHMM

TpeyronbHuku

Buabl TpeyronbHMKOB: OCTPOYronbHbIE, MPSIMOYTONbHbIE, TYMOYrOMbHbIE, PABHO-
HenpeHHble, paBHOCTOpPOHHKME. Mepunana, BuccekTpUca M BLICOTA TPEYrofb-
HMKQ.

PaBeHcTBO TpeyronbHWKOB. [1epBbii 1 BTOPOM NPHU3HAKKM PABEHCTBA TPEYromnbHM-
koB. PaBHobeppeHHble TpeyronbHukM M Mx csoicTea. [pusHak pasHobeapeH-
HOrO TPEeYronbHWKA. TPeTUM NPU3HAK PABEHCTBA TPEYTONbHUKOB.

CooTHoLLEeHMst MeXay CTOPOHAMM M YIaMM TpeyronbHuka. HepaseHcTeo Tpe-
yronbHuka. HepaseHcTBo 0 AnunHe NOMAHO.

CummeTtpuunblie durypsl. OcHoBHble cBOMCTBA OceBoit cummeTpuu. [Mpumepsi
CMMMETPHM B OKPYXAIOLLEM MUpE

MNapannensHbie npsmble

MNapannenbHocTb NPsSIMbIX, UCTOPUYECKME CBeAeHMs O noctynate Eeknupa m o
ponu JlobaueBckoro B OTKpbITUM HeeBKIMAOBOM reometpun. CBoMCTBA M Npu-
3HOKM napannensbHeix Npsmbix. Cymma yrnos TpeyronbHuka. BHelwHue yrnsl Tpe-
yronbHuka. CyMMa BHYTPEHHMX YTNIOB MHOFOYTOMIbHUKA M CYMMQ BHELLHMX YrOB
BbIMYK/IOrO MHOFOYrObHUKA

MNpsmoyronebHbie Tpeyrons-
HUKU

MNpn3HaKM paBEHCTBA MPSMOYTOMbHLIX TpeyronbHukoe. [lepnenaukynsp wu
HaknoHHas. CBOMCTBO MEAMAHbI MPSIMOYTOIbHOrO TPEYronbHUKA, NPOBEAEHHOM
K runoTeHya3e. [psmoyronbHbiit TpeyronbHuk ¢ yrnom s 30°.

OkpyXHocTb

[oHSTUS OKPYXHOCTU M KPYrd. DNEeMEHTbI OKPY>XHOCTU M KPYra: LEHTP, PAAMYC,
AMOMETP, XOpAd, WX cBoWCTBA. B3auMmHoe pacnonoxeHue OKPYXHOCTU M
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npsmoi. KacatenbHas 1 cekywas kK okpyxHocTu. OKpyXHOCTb, BIMCAHHOS B
yron. [pocTe/ilune NocTpoeHMs C NOMOLLIO LIMPKYNS U IMHENKH.

FeoMeTqueCKMe MecCTa To-
yek

MNoHsiTMe o reomeTpryeckom mecte Toyek. [Tpumepbl reoMeTpUyeCcKkMx MecT To-
YeK Ha MNOCKOCTH. buccekTpuca yrna u cepeamHHbiit NnepneHamKynsp K oTpesky
Kak reometpuueckne mecta Toyek. ONMCaHHAS OKPYXHOCTb TPEYroNbHUKA, €€
LeHTP. MeTon reoMeTpryeCcKMX MECT TOYEK MPU PELLEHWUM FEOMETPUYECKMX 3a-
Aay

MNMoctpoeHuns c nomolupio
UMPKYNS U IMHENKH

Wcropuueckune ceepeHns. OBOCHOBAHMS NPOCTEMLLMX MOCTPOEHMMI, STAMbI 30-
AQYM HO MOCTPOEHMS, PeLleHne 3004 HA MOCTPOEHUE LMPKYNEM U JIMHENKOM

BepositHocTb U cTtatucTuka

MNpencrasneHne AaHHbIX

MNpeacrasneHne AaHHbIX B BUAE TABAML, AMArpaMm. 3anonHenune Tabnuu, yre-
HUE M NOCTpOeHHe CTONBUKOBbIX (cTONGYATLIX) U KPYroBbIX Anarpamm. Yrewue
rpacduMKOB peanbHbiX MpoLeccoB. M3sneyeHne MHPOPMALMM U3 OMATPAMM M
Ta6NML, UCNOMB3OBAHWE U MHTEPNPETALMS AAHHBIX

OnucarenbHas cTaTUCTUKA

OnucaTenbHas CTATUCTHKA: cpenHee OpVId)MeTW-IeCKOG, MeandaHa, pa3max,
Hanbonbllee U HaMMEHbLIEe 3HAYEHUd, KBAPTUIU, CpedHee rapMOHKNYECKOoE,
cpeaHee rapMoHU4YEeCKoe YMCNOBbIX AAHHbIX

CnyyaiiHas M3MeHYMBOCTb

MprMepbl Cy4atHOM M3MEHUYMBOCTM NPH M3MEPEHMSIX, B MOCCOBOM NPOM3BOA-
CTBE, TEHAEHUMM U Cly4aiHble KonebaHus, rpynnmMpoBKa AAHHbLIX, NPEACTABMe-
HME CNYYOMHOM U3MEHYMBOCTU C MOMOLLIO AMArPAMM, HACTOTHI 3HAYEHUM, CTA-
TUCTUYECKAS YCTOMYMBOCTD

Bsenenue B Teopuio rpacos

lpad, sepwuHa, pebpo. Crenerb BeplwmHbl. Yucno pébep 1 cyMmapHas cre-
neHb BepLumH. [oHsTHe o ceasHbix rpadax. [ytu B rpadax. Llenm u upnknsl. O6-
xoa rpada (srnepos nyts). MonsTre 06 opueHTHposaHHom rpade. Pelwenne 3a-
AQY C nomolLbto rpacos

Jlornka

YTBepxxaeHus u BbickasbiBaHus. OTpULGHME YTBEPXAEHMS, YCOBHbIE YTBEPX/E-
HUs, OBPATHbIE U PABHOCHIIbHbBIE YTBEPXAEHMS, HEOOXOAMMbIE U AOCTATOUHbIE
YCIOBMSI, CBOMCTBA M NPpU3HAKK. [1poTHBONONOXHbIE YTBEPXAEHUS, AOKA3ATENb-
CTBA OT MPOTMBHOTO

BepostHocTb 1 yacToTa cny-
YAMHOro CobbITHS

Cny4aitHbii SKCnepuMeHT (onbiT) M cnyuaiHoe cobbiTne. BepostHocTs 1 wactota
Cny4aiHoro cobbitus. Ponb ManoBeposiTHBIX M NPAKTUYECKM BOCTOBEPHBIX CODbI-
TMI B NpUpOAe U B obliecTee

8 knacc

Anrebpa

Yycna v BbluMcneHums

KeappatHbie kopHu. AprdMeTrnyeckmnii KBAAPATHBIM KOPEHb M ero coicTea. [lo-
HSITUE MPPALMOHANBHOTO YMcna. [lefcTBus C MPPALMOHANBHBIMU  HUCTAMM.
CeoicTBa AEHCTBUIA C MPPALMOHANBbHBIMMU YMcnamu. CpaBHeHEe MPPALMOHANb-
HbIX Yncen.

MNpeAcTaBneHus o pPACIMPEHUAX YMCNOBLIX MHOXECTB. MHOXeCTBa HATypasb-
HbIX, LEMbIX, PALMOHANbHBIX, AeHCTBUTENbHBIX Yucen. CpasHeHue uncen. Hucno-
Bbl€ MPOMEXYTKM.

Heticteuns ¢ octatkamun. Octatku cteneHei. [TprmeHeHMe o0CTATKOB K peLleHuto
YPOBHEHMM B LEMbIX YUCAX U TEKCTOBbLIX 3a40aY.

Pasmepbl 06bEKTOB OKPYXAIOLLErO MAPA, AJIUTENBHOCTL MPOLLECCOB B OKPYXAIO-
wem mnpe. CTaHaapTHeIN BKA Yncna

Anrebpanueckue Bbipaxe-
HUs

Anrebpanueckas opobb. [lonycTimble 3HQYEHMS NEPEMEHHBIX B APOBHO-paLMO-
HanbHbIX  BbipaxeHusx. OcHoBHoe cBoWcTBO anrebpauyeckon  Apobu.
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CnoxeHue, BHIUUTAHME, YMHOXEHME 1 AeneHune anrebpanyecknx apobeii. Boige-
neHue Lenoit Yyacti anrebpanyeckoi apobu.

PaunoHanbHblie BbipaxeHus. ToxaecTseHHble MPeOOPA30OBAHMS PALMOHANbHBIX
BbIPAXEHMNM.

HonycTMble 3HOYEHMS MEPEMEHHBIX B BLIPAXEHMSIX, COAEPXALLMX ApUPMETH-
Yeckue KBAAPATHbIE KOPHU. TOXAECTBEHHbIE MPEOOPA30BAHMS BbIPAKEHMMI, CO-
AEPXALMX apUPMETUHECKME KBALPATHbIE KOPHM.

CreneHb ¢ uenbiM nokasatenem 1 eé ceoictea. [peobpasosaHme BbIPAXEHMH,
COAEPXALIMX CTENEHM

YpaeHeHHs M HepaBeHCTBA

KeagpatHoe ypasHenne. PopMyna kopHei kBagpaTtHoro ypaeHerus. Konmye-
CTBO AEWCTBUTENbHBIX KOPHEMN KBOAPATHOTO yYpaBHEHMs. Teopema Bueta. Ypae-
HEHWs, CBOAMMbIE K JIMHEMHbIM YPOBHEHMSAM MJIM K KBAAPATHbIM YPOBHEHMSM.
KeappaTHoe ypaeHeHMe ¢ napameTpom. PelueHne TeKCTOBbIX 3aAa4 C MOMOLLbIO
KBAAPATHbIX YPABHEHWN.

HpobHo-paunoHansHbie ypasHeHus. PewweHne 4pobHO-pALMOHANBHBIX YPABHE-
HUI. Pelwenne TekcTOBbIX 304aY C NOMOLLBIO APOBHO-PALMOHANbHBLIX YPABHE-
Hui. paduryeckas MHTEPNPETALMS YPABHEHMHA C ABYMS MEPEMEHHbBIMM.
Yucnosble HepaeeHcTBa. CBOMCTBA YMCNIOBBIX HEPABEHCTB.

HepaseHcTso ¢ nepemenHoit. Ctporue n HecTporne HepaseHcTsa. CroxeHue u
yMHOXeHMe uncnoebix HepaseHcTe. OLeHUBAHME 3HAYEHMS BbIpaxeHus. [loka-
30TENbCTBO HEPABEHCTB.

NoHsiTMe O pelueHUn HEPABEHCTBA C OAHOM NepeMeHHON. MHoXecTBO peLueHmi
HepaBeHCTBA. PaBHOCHNbHBIE HEPABEHCTBA.

JInHeHOEe HEPUBEHCTBO C OQHOM NEPEMEHHOM M MHOXECTBA ero pelueHui. Pe-
LWEHWEe NIMHENHBIX HEPABEHCTB C OAHOM nepemeHHON. CUCTEMBI U COBOKYMHOCTM
NIMHEMHBIX HEPUBEHCTB C OfHOM NepeMeHHOM. PelueHne TekcToBbIX 30404 C Mo-
MOLLbIO IMHENHbIX HEPABEHCTB C OHOM NepPEMEHHOM

DyHKumK

Ob6nactb onpepenexnst U MHOXecTBO 3HaYeHMIt dyHKumM. Cnocobel 3aaaHms
byHkuni. [padumk byHkumn. YreHne csoicte PyHkummu no eé rpaduky. [Nprumepsl
rPadHKOB PYHKLMM, OTPAXKAIOLWMX PEASIbHbIE MPOLLECCHI.

JIHennas dyHkums. PyHKLMM, ONUCLIBAIOLLME NPSIMYIO M OBPATHYIO NPOMNOPLM-
OHQbHbIE 3ABUCUMOCTH, UX TPAPUKM.

Oynkumn y = kx, y = kx + b, y =k/x, y =x3, y = Vx, y = |x|  ux csoitcrsa.
KycouHo-3anaHHble GpyHKLMMU.

leomeTpus

YetbipéxyronbHuku

Mapannenorpamm, ero NPM3Haku 1 cBOMCTBA. [psMoyronbHKUK, poMb, KBaapar,
MX MPU3HAKK M cBoCTBA. Tpaneums. PasHobeapeHHas Tpaneuys, eé CBOMCTBA M
npu3Haku. MNpamoyronsHas Tpaneuus. CpefHsis MMHUSA TpANELMM.

CpeaHsis nuHus TpeyronbHuka. MeTog yaBoeHus MeauaHbl TpeyronbHuka. Teo-
PEeMa O nepeceyeHnn MeAMaH TPeYyronbHUKA.

Teopema Paneca, Teopema o NponopUMOHANbHLIX OTpe3Kax. Teopema Bapu-
HbOHQ AN MPOMU3BOJILHOTO YETbIPEXYTONbHUKA.

LleHTpanbHO-cMMMeTpUYHBIE PUrypbI

Mopobue TpeyronbHMKoB

MNMopobue TpeyronbHukoe, koapuumeHT nopobus. MNpuaHaku nopobus Tpe-
yronbHukoB. [prmeHeHre nogobus npu pelueHnn reoMeTpUIECcKMX U MPaKTUye-
CKMX 30404




TOMKA BYAYWITD

YactHoe oblieobpasoBaTenbHoOe yupexaeHue
«O6pasosatenbHbiit Komnneke «Touka byayLiero»

Mnowapp puryp

MNonstne o nnowaaun. Ceoictea nnowanen reometpuueckux euryp. Mpocrei-
wue GopMyrbl Ans NIOLLAAK TPEYronbHMKA, Napannenorpamma, pomba u Tpa-
neumn. Mnowaan nogobHeix puryp. OTHOWEHWE NNOWAZEN TPEYTONbHUKOB

Teopema lNudaropa

Teopema lNudaropa. MNpumerenne Teopemsl [Nudaropa npu pelerHnm npakTm-
YeCcKMX 30404

SnemeHTbl TPUrOHOMETPHM

CHHyC, KOCHMHYC, TOHTEHC M KOTQHTEHC OCTPOrO YA NPSMOYTONIbHOrO TPEYrosb-
Huka. TpuronomeTtpuyeckne dyHkumu yrnos 8 30°, 45° n 60°. MNponopuporans-
HblE OTPE3KM B MPSMOYTONIbHOM TPEYTONibHMKE

Yrnbl M yeTbipexyronbHUKH,
CBS3QHHbIE C OKPYXHOCTbIO

BnvcaHHble M LeHTpanbHble Yrnbl, Yron mexay KAacaTenbHOM M XxopmoW. Yrmbl
MeXay XOPAAMM M CeKyLWMMM. BniMcaHHbIe B OKPYXHOCTb TPEYroNbHUKM M YeTbl-
péxyronbHukn. ONUCaHHbIE OKONO OKPYXHOCTH TPEYTONbHUKM U YETIPEXYTOSb-
H1KKU. CBOMCTBA M NPU3HAKM BMIUCAHHOTO YeTblpéxyronbHuka. BaanmHoe pacno-
noxenue aByx okpyxHocter. Kacanune okpyxHocrteir. Obwme kacatenbHbie K
ABYM OKPYXHOCTSIM

BepositHocTb U cTratucTHka

Mtoxectso 1 nogmHoxecTeo. MNprmepbl MHOXECTB B OKpyxXatowem mupe. MNe-
peceyeHne 1 obbeanHeHne mHoxecTs. Juarpammel dinepa. Yucnossie MHOXe-

MHoxectsa ctBa. [Tprmepbl MHOXECTB M3 Kypcos anrebpsl 1 reometpun. [Nepeuncnenme sne-
MEHTOB MHOXECTB C MOMOLLbIO OPTraHM30BAHHOTO nepebopa 1 NPABMNA YMHO-
xeHus. PopMyna BKIIIOYEHWUSA-UCKNIOYEHUS

BeposiTHocTe  cnyuaiiHoro | DnemeHTapHbie cobbitus. BepostHocTn cnydaitbix cobeitmit. OnbiTel ¢ pasHo-

cobbiTus BO3MOXHBIMM 3lIEMEHTAPHBIMU COBbITUSIMU. CryyaiHbiit BeiGOp

OnucarenbHas CTATUCTHKA.
PaccenBanune paHHbIX

M3mepeHne paccenBaHms YUCIOBOrO MaccuBa. [ucnepcus u CTaHOAPTHOE OT-
KnoHeHwne uncnosoro Habopa. CBOMCTBA AUCNEPCHM M CTAHAAPTHOTO OTKIIOHE-
Hus. [MarpamMmsl paccemBanms Agyx Habnopaembix Benunumt. JlnHenHas ceasb
HO AMArPOMME PACCEUBAHMS

Bsepnenue B Teopuio rpacos

Hepeso. [lepero cnyuaiiHoro skcnepumenta. CBOMCTBA AepeBbEB: €AMHCTBEH-
HOCTb MyTH, CBA3b MEXAY YMCIIOM BEPLUMH U Ynciiom pébep. MoHsTre o nnockmx
rpagax. PeweHnne 3004 ¢ nomollbio fiepeBbeB

Jlornka

Jlornueckue cotosbl «M» u «MJT». Csizb Mexay NOrMyeckMmmn COlO3aMM M one-
PALMSIMM HOA MHOXeCTBAMM. Mcnonb3oBaHuMe noruyeckmx colo3os B anrebpe

Onepaun Hap  cnyyai-
HbIMM  cobbiTaMu. Cnoxe-
H/e BeposiTHOCTeH

CnyuaitHble cobbITUSI KOK MHOXECTBA 3/1IEMEHTAPHBIX COBbITHIA. [TpoTMBONONOX-
Hble cobbitns. Onepaumn Hag cobbitusmn. Popmyna crnoxeHus BepoSTHOCTEN

YcnosHas BEPOSITHOCTb,
YMHOXeHHe BepOsITHOCTEWH,
He3aBMCHUMble COBbITUS

MNpaBuno ymHoxeHus BeposTHOCTEN. YcnoeHas BeposTHOCTb. [lpeactasneHme
Cy4aMHOTO SKCMepUMeHTa B Buae Aepesad. Hezasucumbie cobbitus

9 knacc

Anrebpa

Yycna v BbluMcneHms

KopeHb n-it ctenenu u ero ceorctea. CreneHb ¢ paLMOHAbHBIM MOKA3ATENEM U
eé cBoMCTBA

Anrebpanyeckue
BbIPAXEHMS

ToxpecTeeHHble NPeobpPA30BAHMS BBIPAXEHMIM, COQEPXALUMX KOPEHb N-i CTe-
neHn. TOXAECTBEHHblE NPEOBPA3OBAHMS BLIPAXEHMM, COAEPXALLMX CTEMEHDL C
PALMOHANbHBIM NOKA3ATENEM.

KeappaTHeiit TpéxuneH. KopHu ksagpaTtHoro TpéxuneHa. PasnoxeHnne keagpar-
HOro TPEXYNEHA HA NIMHENHbIE MHOXMUTENM
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YpaeHeHHs U HepaBeHcTBA

BukesagpatHbie ypasHenus. [MpuMepbl NMPUMEHEHMIH METOLOB PABHOCMIbHbBIX
Npeobpa30BAHMIA, 3AMEHbI MEPEMEHHOM, rPAPpHUYECKOro METOAA MPU PELLEHMM
ypaBHeHui 3-i u 4-i1 creneHen.

Pelenne ApobHO-PALMOHANBHBIX YPABHEHMHA.

Pelienne cuctem ypaeHeHui ¢ aBymMs nepemeHHbiMU. Peluenne npocteiiumx cu-
CTeM HeNMHEMHbIX YPABHEHMH C ABYMs nepemeHHbIMKU. [paduueckuit metop pe-
LIEHMSI CUCTEMbI HENTMHEMHBIX YPABHEHUIM C ABYMsi nepemeHHbIMU. Cuctema apyx
HeNIMHEMHbIX YPABHEHMI C ABYMS MEPEMEHHbIMM KAK MOAENb PEanbHOM CUTYya-
LMK,

Yucnosbie HepaseHcTBa. PelweHne nuHelHbIX HepaseHcTs. [lokasaTenbcTBo He-
PABEHCTE.

KeappaTHble HepaBeHcTBa ¢ 0gHOM nepemeHHOM. Peluenne kBagpaTHeIX Hepa-
BEHCTB rpapuyECcKMM METOJOM M METOAOM MHTEPBAOB. MeTog nHTepeanos ans
PALMOHANbHBIX HepPaBEHCTB. [pocTeliumne HepaBEHCTBA C MAPAMETPOM.
PeleHue TekCTOBbIX 30104 C MOMOLLBIO HEPABEHCTB, CUCTEM HEPUBEHCTB.
HepaseHcTBo ¢ AByMst nepemerHbIMU. PeleHne HepaBeHCTBA € ABYMs NepeMeH-
HbiMK. CHUCTEMBbI HEPABEHCTE C ABYMsi NepemMeHHbIMU. [paduueckuit meTop petue-
HUSI CUCTEM HEPABEHCTB C ABYMsl MEPEMEHHbIMM

DyHKuMU

PyHkums. CorcTBA PYHKUMI: HYNU PYHKLMM, MPOMEXYTKM 3HOKOMOCTOSHCTBA
bYHKUMM, MPOMEXYTKM BO3PACTAHMS M YObIBAHKS PYHKLMM, YETHBIE M HEYETHBIE
byHKUMM, Hanbonbluee M HaOMMEHbLLIEE 3HAYEHMUS PYHKLMM.

KeappatnuHas $yHkums 1 e€ ceoicTsa. Mcnonb3osaHue CBOMCTE KBAAPATUUHOM
byHKUMK ans pelwenuns 3apay. [locTpoeHue rpacduka KBOAPATUUHON YHKLMM.
MNonoxeHne rpaduka KBAAPATUYHON GYHKLMK B 3OBUCUMOCTM OT €€ Ko3PPULM-
entoB. [padukn dyHkumin y =ax2, y = a(x — m)*uy = a(x — m)’ +n. Moctpoenne
rpadmkos GyHKLMIA C MOMOLLIO MPeOBPA30BAHMA.

HpobHo-nuHenHas eyHkums. Mccneposanne yHKLUMA.

PyHKups Y = X" C HOTYPANbHBIM MOKA3ATENEM N U €€ rPadUK.

Yucnosble nocnegosaresb-
HOCTU

MNoHsthe uncnoeor nocneposatensHocTU. KoHeuHble 1 BeckoHeuHble nocneno-
BatenbHocTU. OrpaHuyeHHas nocnefosatenbHocTb. MOHOTOHHO BO3pacTato-
was (y6uiBatowas) nocnegosatensHocts. Cnocobbl 304aHMS NOCNEAOBATENLHO-
CTU: ONMCATENbHBIM, TABAKUYHBINA, C MOMOLLBIO GOPMYIIbI N-FO YNEHA, PEKYPPEHT-
HbIN.

Apndmetnyeckas u reometpuyeckas nporpeccun. Ceoictsa uneHoe apume-
TMYECKOW M reomeTpuyeckoi nporpeccuit. Popmynsl n-ro uneHa apudmetuye-
CKOW M reomeTpuryeckor nporpeccuint. Dopmysnbl CyMMbl NEPBLIX N 4TIEHOB ApU-
METUYECKOM M FEOMETPHUYECKOM NPOrpeccHii. 3aAa4M HA NPOLEHTLI, BAHKOBCKME
BKNQObl, KPEAMTI.

MNpeAcTasneHne o CXOAMMOCTM MOCNEAOBATENBHOCTH, O CYMMMPOBAHKUMU Becko-
HEYHO YBbIBAIOLLEH rEOMETPUYECKON NPOrPeCcCUm.

Metogn matematnueckoit nuaykumu. Mpocreiiume npumepsi.

[eomeTpusi

PeweHune TpeyronbHukos

Cunyc, kocuHyc, Tanrerc yrnos ot 0°go 180°. OcHoBHoe TpuroHomeTpuyeckoe
Toxaectso. Popmynbl npusepeHms. PelweHne TpeyronbHkos. Teopema KocuHy-
COB 1 TEOPEMA CUHYCOB. PelleHre NpakTMYeCcKMX 30404 C UCMONb3OBAHUEM TEO-
PEeMbl KOCUHYCOB M TEOPEeMbl CHHYCOB. PelleHre 30804 reOMETPUYECKOM ONTUKM.
TpuroHoMetpuueckme opmynbl Ans MIOWAAM TPEYrofbHMKA, NApanieno-
rpamma, pomba, Tpaneunn. Popmyna lepora. Popmyna nnowaam BeINyKNoro
4eTbIPEXYTrONbHUKA

10



TOMKA BYAYWITD

YactHoe oblieobpasoBaTenbHoOe yupexaeHue
«O6pasosatenbHbiit Komnneke «Touka byayLiero»

Mopobue TpeyronbHukoe

Xopabl 1 nopobHble TpeyronbHUKM B OKPYXHOCTU. Teopema o npon3sefeHumn oT-
PEe3KOB XOpf, TEOPEMbl O NMPOU3BEAEHUM OTPE3KOB CEKYLUMX, TEOPEMA O KBAA-
pate kacatenbHol. [TpumeHeHMe Npu pelueHnMn reoMeTpuyecknx 3apay. Teo-
pembl Yesbl 1 Menenas. MNoHsaTe o romoteTum

Mertog koopanHar

YpaeHeHMe NPsMOM HA MNOCKOCTU. YrNoBOM KO3 PUUMEHT 1 CBOBOAHbIN UneH,
MX TEOMETPMYECKMIA CMbICH. [lapannenbHOCTb M NEePNeHAUKYNSPHOCTb MPSIMbIX
(uepes yrnoeon koadpduument).

YpaeHeHue okpyxXHOCTH. HaxoxaeHne nepeceyeHmnit OKPYXKHOCTEN M NPSAMBIX B
koopanHatax. Popmyna paccTosHums oT Touku Ao npsmoin. [nowaas napanne-
FIOTPOMMA B KOOPAMHATAX, MOHATME OO OPMEHTUPOBOHHOM MIOLLAAM.
lNpMMeHeHMe  MeTOAA  KOOPAMHAT B MPAKTUKO-OPMEHTUPOBAHHBIX
reoMeTpMyYeckmnx 3a4a4ax

Bekropi

BekTtopbl Ha nnockocTi. CnoxeHue 1 BbIYMTAHME BEKTOPOB — NPABUIA TPEYTOSb-
HMKQ M Napannenorpamma. YMHoxeHue sektopa Ha uncno. KoopauHaTtsl Bek-
Topa. CnoxeHue u BbIYUTAHUE BEKTOPOB, YMHOXEHME BEKTOPA HA YMCIIO B KOOP-
anHatax. [TpumeHeHne BekTopoB B Ppr3MKe, LIEHTP Macc.

MowsiTe o 6asuce (Ha nnockoctu). Pasnoxenus sektopos no 6asucy. Ckansp-
HOE NPOM3BEAEHNE BEKTOPOB, FEOMETPUYECKMIA CMBICTT U BBIPAXKEHKE B [LEKAPTO-
BbIX KoopauHaTax. OuctpubytneHocTs ckanspHoro npoussefeHus. CkanspHoe
npoussefeHne u npoeuppoBanue. [TpuMeHeHne ckanspHoro npouasepeHus
BEKTOPOB AJ1s HOXOXAEHUS ANMH U yrnoBs. PelueHne reometpmyeckmnx 30404 C
NOMOLLBIO CKANSPHOTO NPOM3BEAEHMS

IInvMHa okpyXHOCTM M nno-
wans Kpyra

MNpaBunbHble MHOTOyronbHuUkK. [nmHa okpyxHocTu. [pagycHas M paauaHHas
Mepa yrna, BblYMCNEeHMe BinH Byr okpyxHocTei. [Tnowapne kpyra, cektopa, cer-
MeHTa. McTopuyeckne ceefieHns 06 M3MepPEHUM ANMHbBI OKPYKHOCTU M MNOLWAAM

Kpyra

IBeuxeHns nnockoctu

LentpansHas cummetpus. LieHTpanbHo-cummeTpuryHble Gpurypsl. [osoport. Oce-
Bas cummeTtpus. Purypbl, CUMMETPUYHBIE OTHOCUTENBHO HekoTopoit ocw. [a-
pannenbHbIi NepeHoc.

lNoHsThe pBMxeHus u ero ceoiictea. Pasercteo puryp. [Nposienenns cummeTpmn
B NPMpOAe, XMBOMMUCH, CKynbnType, apxutektype. Komnosuumu npmxenui
(npocteniune npumepsl). MpUMeHeHMe B reOMETPUYECKMX 30AA4AX

BepOﬂTHOCTb U CTATUCTUKA

SnemeHTb KOM6UHATOPUKH

KombuHatopHoe npasuno ymHoxeHus. MNepectanosku n baktopuan. Yucno co-
YeTaHui n TpeyronbHuk MNackans. CeoiicTBa uncen covetanmit. buHom HetoToHa.
Pelienne 30404 ¢ MCNONb30BAHMEM KOMBUHATOPUKM

leomeTpnyeckas
HOCTb

BEpOST-

FeomeTpuueckas BeposiTHocTb. CryuaiHblit BLIGOP TOUYKM M3 GUTYPbI HO MAOCKO-
CTU, M3 OTPE3KA, M3 JyrM OKPYXHOCTM

Ucnbiranms Beprynam

Mcnbitanus. Yenex u Heypaya. Cepusi ucneitanuii po nepeoro ycnexa. Cepwus
ucnbitanuin beprynnu. BepostHoctn cobbituit B cepuu mcnbitanmii beprynnu.
Cny4aiHbiit BBIGOP M3 KOHEYHOTO MHOXECTBA

CnyyaiHas BennumHa

CnyyaitHas BenmuMHa M pacnpepeneHue seposTHocTel. [Tpumepsl crnydaitHbix
BennuMH. BaxHble pacnpenenerus — 4nucno nomneITok B CEpUM UCMBITAHUIA IO Nep-
BOrO YCMeXa W YUCNO YCNEXOB B CEPUM UCTbITaHMI bepHynnu (reomeTpuueckoe
1 BUHOMKMANBHOE pacnpeaeneHus )

Yucnosbie xapakTepuCTHKM
CNY4aMHBIX BENUYMH

MaremaTtnueckoe oxugaHme cnydanHoi sennunHbl. Pusanyecknit cmbicn mate-
MaTMYecKoro oxmuaaHus. [1pMmepsl MCNONb3OBAHUS MATEMATUYECKOTO OXMAA-
Hus. [ncnepcus M cTAHAAPTHOE OTKNOHeHWe cnyydairHon BennumHbl. CoiicTBa
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MOTEMATUYECKOTO OXMAAHMS 1 aucnepcun. Matematyeckoe oxuaaHue u auc-
nepcus U3yYeHHbIX PACMpPeaeneHuit

HepaseHcTtso Yebbiwésa. 3akoH 6onbwmx ymucen. Matemarnyeckme ocHOBAHMS
n3MepeHus BeposiTHocTeir. Porb 1 3HauEHMe 3aKOHA BOnbLIMX YMCeN B HAYKE, B
npupoae 1 obLLEeCTBE, B TOM YMCNIE B COLMONOTMYECKMX OBCNEAOBAHMAX M B U3-
MepeHMsX

3akoH 6onblmnx Yyucen

Paspen 2. NnaHnpyemble pe3ynbTaTbl OCBOEHUSA y4eOHOro npegmeTa, Kypca,
B TOM 4uc/e C y4ETom paboueit nporpammbl BOCNUTAHUA
1. JlnuHocTHEIE OBpa30BATENbHBIE PE3YNbTATHI.

1) natpuoTtHyeckoe BocnuTanue:

nposiBNeHNEM UHTEPECA K NMPOLUNOMY U HACTOALLEMY pOCCMﬁCKOﬁ MATEMATUKHU, LEHHOCTHbIM OTHOLUEHHUEM
K OOCTUXEHUAM pOCCMﬁCKMX MATEMATHUKOB U pOCCMﬁCKOﬁ mMaremaTuyeckom LWKOJbI, K UCNOJIb3OBAHUIO 3TUX AOO-
CTUXEHMI B APYTMX HAOYKAX M NPUKIAaHbIX chepax;

2) rpaxaaHCKoe U AyXOBHO-HPABCTBEHHOE BOCMUTAHME:

FTOTOBHOCTbLIO K BbIMOTHEHUIO O6ﬂ30HHOCTeljl rPAXAAHMHA U peann3aumm ero npas, NPeaAcTasneHnem o ma-
TEMATUYECKMX OCHOBAX GYHKLMOHUPOBAHMS PA3NUYHBIX CTPYKTYP, IBAEHWH, NpoLeasyp rpaXaaHckoro obuectsa
(Hanpumep, BLIGOPLI, ONPOCHI), FOTOBHOCTLIO K OBCYXAEHMIO STUYECKMX NPOBIEM, CBA3AHHBIX C MPAKTUYECKUM
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NPUMEHEHWMEM LOCTUXEHUIM HAYKM, OCO3HAHWEM BAXHOCTM MOPANbHO-3TUYECKMX MPUHLMMOB B AEATENLHOCTH Yué-
HOro;

3) Tpymosoe BocnutaHue:

YCTOHOBKO/ HQO OKTMBHOE Yy4OCTME B PELIeHMM NPAKTUYECKMX 30404 MATEMATMYECKOM HAMPABAEHHOCTH,
OCO3HAHWEM BAXHOCTH MATEMATUYECKOTO OBPA30BAHMS HO MPOTXEHWM BCEH XMU3HW ANsl yCnewHon npodeccu-
OHONBHOM LEeATENbHOCTU U PA3BUTUEM HEOBXOANMBIX YMEHMM, OCO3HAHHBIM BBIBOPOM M MOCTPOEHUEM UHAMBUAY-
QbHOM TPAEKTOPHM OBPAZOBAHMS M XMIHEHHBIX MAAHOB C YYETOM NMYHBIX MHTEPECOB M OBLLECTBEHHbIX NOTPED-
HOCTEN;

4) scTeTnyeckoe BOCIUTAHME:

CMOCOBHOCTBIO K SMOLMOHANBHOMY M SCTETUYECKOMY BOCTIPUATUIO MOTEMATUYECKMX OBBEKTOB, 30404, pe-
LIEHWI, POCCYXAEHUM, YMEHMIO BUAETh MOTEMATMYECKME 30KOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTM HayYHOrO NO3HAHUS:

OpMEHTALMEN B AESATENBHOCTU HO COBPEMEHHYIO CUCTEMY HAYYHbIX NPEACTABNEHUA 06 OCHOBHBIX 3GKOHO-
MEPHOCTSX PA3BUTUS YENOBEKA, NPUPOAbl M OBLLEeCTBA, NOHUMAHWMEM MATEMATUYECKOM HAYKM kak cdepbl Yeno-
BEYECKOM [eATeNbHOCTH, 3TAMNOB €€ PA3BUTMA M 3HQYMMOCTM ANISl PO3BUTUS LMBMAM3ALMM, OBNOAEHUEM S3bIKOM
MOTEMATUKM M MOTEMATMYECKOM KyNbTYpPOM KOK CPEACTBOM MO3HAHWS MMPQ, OBAGLEHMEM NPOCTEMWMMM HABI-
KOMM UCCNEeROBATENbCKOMN AeaTeNbHOCTH;

6) dbuanyeckoe BocnutaHme, GopMUPOBAHME KYNbTYpPbl 3HOPOBbS M SMOLMOHANLHOTO Bnarononyuus:

FOTOBHOCTBIO MPUMEHSATH MATEMATUYECKME 3HAHMUS B MHTEPECAX CBOEro 340POBbs, BEAEHUS 30POBOro 06-
pO30 XM13HM (380pOBOE NUTAHME, COANAHCUPOBAHHBIM PEXMM 3QHSTHIT M OTALIXA, PerynspHas duanyeckas akTmB-
HOCTb), cOPMMPOBAHHOCTLIO HOBLIKA pednekcum, NPU3HAHUEM CBOErO NPABA HA OWMBKY M TAKOro Xe Npasa
APYroro 4enoBeka;

7) skonornyeckoe BOCAUTAHME:!

OpMEHTaLMEN HO NPUMEHEHNE MATEMATUYECKMX 3HAHUIA ANg peLueHus 30404 B 061ACTM COXPAHHOCTU OKpPY-
XaloLem cpefpl, NIAHUPOBAHUSA MOCTYNKOB M OLEHKM MX BO3MOXHbIX MOCNEACTBUIA ANs OKPYXAIOLLENH CPeabl, OCO-
3HOHKMEM rMoBaNLHOro XAPAKTEPa 3KONOTMYECKMX NPOBAEM U NyTEN UX peLeHms;

8) apanTaumMs K U3MEHSIOLUMMCS YCNOBMAM COLMANBHOM M MPUPOAHOM CPeabl:

®  [OTOBHOCTBIO K AEMCTBUAM B YCOBUSX HEONPEaEenEHHOCTH, MOBLILIEHUIO YPOBHS CBOEN KOMNETEHT-
HOCTM Yepe3 NPAKTUYECKYIO AEATENLHOCTb, B TOM YMCAE YMEHUE YUMTbCS Y APYTMX MoaeH, npuob-
peTaTh B COBMECTHOM AEATENbHOCTH HOBbIE 3HOHMS, HABLIKM M KOMNETEHLMMU U3 OMNbITA APYIHX;

®  HeoBXOAMMOCTLIO B POPMUPOBAHMM HOBBIX 3HAHUM, B TOM Yncne GbOPMYNMPOBATL MAEM, MOHATHS,
rMnoTesbl 06 0BBLEKTAX M ABNEHUSX, B TOM YMCIIE PAHEE HE M3BECTHbIX, OCO3HABATL AedULMTL COB-
CTBEHHbIX 3HAOHMM M KOMNETEHTHOCTEM, NNAHUPOBATL CBOE PA3BMUTHE;

®  CNocobHOCTLIO OCO3HABATL CTPECCOBYIO CUTYALMIO, BOCAPUHUMATL CTPECCOBYIO CUTYALMIO KOK Bbi-
308, TPeBYIOLMIt KOHTPMEP, KOPPEKTMPOBATL NMPUHUMAEMbIE PeLLeHWs U AeNCTBUS, GOPMYAMPO-
BOTb M OLEHMBATL PUCKM M NOCNeacTeus, GOpMUMPOBATH OMbIT.

2.MetanpeameTHbie o6pasoBaTenbHble pe3ynbTaThl.
MosHasaTensHbie yHUBEPCANbHbIE y4ebHbIE AeHCTBUS
Basosbie nornueckue percrems:

e BbISBAATb U XOPAKTEPM3OBATH CYLLECTBEHHbIE MPU3HAKM MATEMATUYECKMX OBLEKTOB, MOHATUM, OTHOLLIEHMIA
Mexay MOHSTUAMK, HOPMYSMPOBATL ONMpPEfeNeHus MOHSTUM, YCTAHABAMBATL CYLUECTBEHHbIM NPU3HAK
Knaccudukaummu, ocHOBAHMS Anst 0606LLEeHNUs U CPOBHEHUS, KPUTEPUM MPOBOAMMOrO QHANMU3A;

e BOCMPMHUMATL, GOPMYIUMPOBATL U NPEOBPA30BLIBATL CYXAEHMS: YTBEPANUTENbHBIE U OTPULIATENbHBIE, EAM-
HUYHbIE, YOCTHbIE M OBLLME, YCNOBHbIE;

e BbISBNATH MOTEMATMYECKME 30KOHOMEPHOCTH, B3AMMOCBS3M M NPOTUBOPEUMS B PAKTAX, AAHHBIX, HOBIO-
AEHUSIX U YTBEPXAEHUAX, NPEeAIaraTb KpUTEPHUM NS BbISIBNIEHUS 3AKOHOMEPHOCTEN U NPOTUBOPEUMIA;

e [enaTtb BbLIBOAL C MCMOMb30BOHWMEM 30KOHOB NOMMKM, AEAYKTMBHBIX U MHOYKTMBHBIX YMO3QKITIOYEHMH,
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YMO3QK/IIOUYEHMI MO AHANOMMK;
pa3bupaTh 4OKA3ATENbCTBA MATEMATUYECKMX YTBEPXAEHUH (MPsiMblE M OT NPOTUBHOIO), NPOBOANUTL CAMO-
CTOSITENBHO HECNOXHbIE AOKA3ATENLCTBA MATEMATUYECKMX POKTOB, BLICTPAMBATL APryMEHTALMIO, MPUBO-
AMTb NPUMEPBI M KOHTPMNPHUMEPLI, 0BOCHOBBIBATE COBCTBEHHBIE PACCYXAEHMUS;
BbIGMPATE cnocob pelueHns y4ebHOM 308044 (CPOBHMBATL HECKONBKO BAPUOHTOB peLUeHMs, BbIGUPATh
Hanbonee NOAXOAAWMMI C Y4ETOM COMOCTOSTENBHO BbIAENEHHbIX KPUTEPUEB).
basostie nccneposarensckue peicTems:
MCMONb30BATL BOMPOCH KAK UCCNEAOBATENLCKUIA MHCTPYMEHT NO3HAHMS, GOPMYNMPOBATL BOMPOCH!, PUK-
cupylowme npoTusopeyne, npobnemy, CaMOCTOSTENBHO YCTAHABAMBATL MCKOMOE M AAHHOE, PpOpMMUpPO-
BATb MMMNOTE3Y, APrYMEHTUPOBATL CBOIO MO3ULMIO, MHEHHE;
NPOBOAWTb MO CAMOCTOSTENBHO COCTABIEHHOMY MIAHY HECTIOXHbIM SKCNepUMeHT, Hebonblioe mnccneno-
BOHME MO YCTAOHOBNEHMIO OCOBEHHOCTEN MATEMATUHECKOTO OBBEKTA, 3ABMCMMOCTEN OOBEKTOB MEXAY CO-
6oW;
camocTosTenbHO GOPMYNMPOBATL OBOBLLEHMS M BbIBOALI MO Pe3ynbTATAM NPOBEAEHHOrO HABMoaeH!s,
MCCNefOBAHMS, OLEHUBATL AOCTOBEPHOCTb MOJSTYYEHHBIX PE3YNLTATOB, BLIBOAOB M 06OBLLEHUH;
NPOrHO3MPOBATL BO3MOXHOE PA3BUTME NPOLECCA, O TAKXE BbIABMIATb NPEANONOXEHNS O Er0 PA3BUTUM B
HOBBIX YCNOBMSIX.
Pabota ¢ nupopmaumeit:
BbISIBNISITb HEAOCTATOYHOCTb U M3BBITOYHOCTb MHPOPMALMM, AAHHBIX, HEOBXOAMMBIX AN PELLEHWS 30AA4M;
BbIBUMPATH, AHANM3UPOBATL, CUCTEMATU3UPOBATL M MHTEPTNIPETUPOBATL MHGOPMALMIO PA3IMYHBIX BUAOB M1
¢dbopM NpeacTaBneHus;
BbIOUPATL GOPMY NMPEACTABNEHUS MHPOPMALMM U UANIOCTPUMPOBATL PELLAEMbIE 30AAYM CXEMAMM, AMA-
FPAMMAMM, MHOM rPAdHKOM U MX KOMOUHALMSIMK;
OLEHMBATb HOAEXHOCTb MHPOPMALMM NO KPUTEPHSIM, MPELTIOKEHHBIM YUHUTENEM MK CHOPMYIMPOBAHHBIM
CAMOCTOSITENBHO.
KoMMyHMKaTHBHBIE yHUBEpPCAnbHbIE y4ebHble aeicTBus:

BOCMPMHUMATE U POPMYNMPOBATL CYXAEHUS B COOTBETCTBMM C YCNOBMAMM M LENSIMMA OBLLEHUS, SCHO,
TOYHO, FPAMOTHO BbIPAXATL CBOIO TOUYKY 3PEHMS B YCTHBIX M MUCbMEHHBIX TEKCTAX, AABATb MOSICHEHMS MO
XOfy peLleHus 304041, KOMMEHTUPOBATbL NOMYYEHHBIN PE3YNbTAT;
B Xofe obCyXaeHus 3040BATb BOMPOCH MO CYLLECTBY OBCYXAAEMON TEMbI, NPOBNEMbI, PELIAEMOit 3a-
AQ4M, BBICKO3bIBATb MAEM, HOLENEHHbBIE HO MOUCK PELUEHMS, COMOCTABNNATE CBOW CYXAEHMS C CYXAEHUSIMMU
APYTMX YHOCTHUKOB AManora, obHApyXMBATb PA3MYME M CXOACTBO MO3ULMHI, B KOPPEKTHON popMe dop-
MYJIMPOBATL PA3HOMACHS, CBOW BO3PAXEHMUS;
NPeACTABNSTb PE3ynbTATbl PELEHUs 30A04YM, IKCNEPUMEHTA, UCCNEfOBAHMS, NPOEKTA, CAMOCTOSTENBHO
BbIGUMPATL GOPMAT BEICTYMIEHMS C YHETOM 3004 NMPE3EHTALMM U OCOBEHHOCTEN AyAUTOPUM;
NOHWMATb M UCMOMNb3OBATE NPEUMYLLECTBA KOMAHAHOM U MHAMBUAYANbHOM PpABOThI NpK peLleHnK y4ebHbIX
MOTEMATUYECKMX 30A0Y;
NPMHUMATb LENb COBMECTHOM AEATENBHOCTH, MIAHUMPOBATL OPTrAHM3ALMIO COBMECTHOM paboTel, pacnpe-
AensTb BMAbl paboT, [oroBapmBaThcs, 06CYXaATh NPOLECC M pesynbTaT paboTtsl, 0606WATs MHEHMS He-
CKOJbKMX JIIOAEN;
y4aCTBOBATH B rpynnoBbix popmax paboTs (06cyxaeHuns, 0OBMEH MHEHUSMM, MO3FOBbIE LITYPMbI U APY-
r1e), BbINONMHATL CBOKO 4ACTb PABOTH M KOOPAMHUPOBATL CBOM AEMCTBMS C APYTUMM YNEHOMM KOMOHABI,
OLEHMBATH KOYECTBO CBOETO BKAAA B OBLWMIA NPOAYKT MO KPUTEPUSM, CHOPMYSTUPOBAHHBIM YHACTHUKAMM
B3AMMOLENCTBMS.

PerynstusHble yHMBEpCanbHbIE y4ebHLIe peiCTBMS

Camoopranusaups:

CAMOCTOSITENbHO COCTABASTL MIAH, QNTOPUTM PELUEHMs 30A04M (Mnu ero YacTb), BIGKUpaATL cnocob pelue-
HUSI C YHETOM MMEIOLLMXCS PECYPCOB M COBCTBEHHBIX BO3MOXHOCTEN, APryMEHTUPOBATL M KOPPEKTUPO-
BATb BAPUAHTbI PELIEHU C Y4ETOM HOBOM MHPOPMALIMM.

14



YactHoe oblieobpasoBaTenbHoOe yupexaeHue
rouKa BYAYWITG «O6pasosatenbHbiit Komnneke «Touka byayLiero»

CaMOKOHTPOJIb, SMOLMOHANLHBINA UHTENNEKT:
e  BRAAeTb CNOCOBAMM CAMONPOBEPKM, CAMOKOHTPONS MPOLLECCA M PE3YNbTATA PELIEHUS MATEMATUYECKOI
3apauu;
e NpenBuAeTb TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTb NPWU PELLUEHWM 30AA4M, BHOCUTb KOPPEKTUBLI B Aes-
TENbHOCTb HO OCHOBE HOBbIX OBCTOATENLCTB, HOMAEHHbIX OLIMOOK, BbISIBIIEHHbLIX TPYAHOCTEH;
*  OLEHMBATb COOTBETCTBME PE3YSbTATA AESTENBHOCTH NOCTABNEHHOM LIEMU U YCIIOBUAM, OBBACHSTb NPUYMHBI
AOCTUXEHUS UM HELOCTUXEHMS LIENU, HOXOAWTb OLWKMOKY, AOBATL OLEHKY NPUOBPETEHHOMY OMbITY.

MpenmeTHble pesynbTaThi

OCBOEHMSI MPOrPAMMbI MO MATEMATHUKE NMPEACTABEHbI MO FOAAM ODY4YEHHs B PAMKAX OTAESNbHbIX Y4eBHbIX
Kypcos: «Anrebpax, «FeomeTpus», «BepositHocTb 1 cTtatuctmka.

7-M KINACC
Kypc «Anrebpax:

Yycna v BbluMcneHms

PauuoHanbHble uncna.

MepexoanTb OT 0fHOM POPMBI 3aNMCH umncen Kk Apyroi (NpeobpasosbiBATL AeCATUYHYIO APO6L B OBbIK-
HOBEHHYIO, OBLIKHOBEHHYIO B AECATUYHYIO, B YOCTHOCTU B BECKOHEUHYIO [eCATUYHYIO ApODbb).
Mcnonb3oBaTh MOHSTUS MHOXECTBA HATYPASIbHBIX YACESN, MHOXECTBA LEMbIX YACES, MHOXECTBA PALM-
OHQbHBIX YUCEN MPU PELLEHWUM 3aAAY, NPOBEAEHNM PACCYXAEHWHI U [OKA3ATENbCTB.

MoHMMATb 1 OBBSCHSATE CMBICIT NO3ULMOHHOM 3AMUCH HATYPABHOTO YMCNA.

CpaBHMBATBL M YNOPSBOYMBATE PALMOHASbHBIE YUCHA.

BbinonHaTe, coyetas ycTHble M NUCbMEHHbBIE MPUEMBI, ApUPMETUYECKME AENCTBUA C PALMOHANBHBIMM
YMCITAMM, UCMOMNB30BATL CBOMCTBA YMCEN M NPABUNA AEMCTBMM, MPUEMBI PALUOHANBHBIX BbIYUCIEHUM.
BbinonHaTb AEMCTBUS CO CTEMEHSIMM C HOTYPANbHBIMM MOKA3ATENSMM.

HaxopuTtb 3HQUYEHHS YMCNOBBIX BBIPAXEHUH, COAEPXALLMX PALMOHANBHBIE YUCIIA M CTEMEHM C HATY-
PAnbHBIM MOKA3ATENEM, MPUMEHATE PA3HOOBPA3HbBIE CNOCOBbLI U MPUEMBI BbIMUCIEHMS, COCTABNSTL U
OLEHMBATH YMCIIOBbIE BbIPAXEHMS MPU PELLEHUM MPAKTUHECKMX 3AAAY M 30404 M3 APYTUX Y4ebHbIX
npeameTos.

OkpyrnsiTb 4MCNa € 30AAHHOM TOYHOCTBIO, O TAKXE MO CMbICTY MPAKTUYECKOM CUTYALWMM, BbIMOSHSTL
NPUKMAKY M OLEHKY PE3YNbTATA BbIYMCIEHMIM, OLEHKY 3HAYEHMI YUCITOBBIX BBIPOKEHMHI, B TOM YMuCrie
NPV PeLIEHNM NPAKTUYECKMX 3040,

Pewats TekcToBbIE 30A04M APUPMETUYECKMM CNOCOBOM, MCMONb3OBATL TABMLEBI, CXEMBbI, YEPTEXMH,
APYrve CPeacTBa NPEACTABNEHMS AAHHBIX MPU PELLEHMM 304AY.

PewaTts NpakTMKO-OpUEHTUPOBAHHbIE 30404, CBA3OHHbBIE C OTHOLUEHWEM BENIMYMH, MPONOPLMUOHANb-
HOCTbIO BENIMYMH, MPOLEHTAMM, MHTEPMPETUPOBATL PE3YNLTATHI PELLEHMUS 3AAAY C YYETOM OrpaHuye-
HWM, CBS3AHHbBIX CO CBOMCTBOMM PACCMATPUBAEMbIX OOLEKTOB.

HenumocTs.

JokasbiBaTh M MPUMEHNATE NPM PELEHWM 3aAAY NPM3HAKK genmmoctn Ha 2, 4, 8, 5, 3, 6, 9, 10, 11,
NPM3HAKU AENMUMOCTM CYMMbl U TPOU3BEAEHMS LIENbIX YMCEN.

PacknapblBaTh HO MHOXWTENW HOTYPASbHBIE YUCNA.

CBoboaHO ONEPUPOBATL MOHSTUAMM: YETHOE YMCNO, HEYETHOE YMUCIO, B3AMMHO MPOCTbIE YMCAA.
Haxoputs Hanbonbwmin obwmi aenutens u HaMmeHblee obliee KPATHOE YUCEN U UCMONb3OBATb MX
npw peLieHnn 30404, NpumeHsTs anropmutm Esknunaa.
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OnepupoBaTh NOHSITUEM OCTATKA MO MOAYIO, MPUMEHSATb CBOMCTBA CPABHEHWI MO MOAYIIO.

Anrebpaunyeckme BblpaxeHus

BeipaxeHus ¢ nepemMeHHbIMM.

Mcnonb3osath anrebpanyeckyto TEPMUHONOTMIO U CUMBOJIUKY, MPUMEHSTL €€ B NPOLLECCe OCBOEe-
HUs yuebHOro martepuana.

HaxopunTb 3HauYeHKs ByKBEHHbIX BEIPAXEHWM MPKU 30AAHHBIX 3HAYEHUSIX NEPEMEHHbIX.
Mcnonb3oBaTh NOHSTUE TOXAECTBA, BbIMOMHSTL TOXAECTBEHHbIE NPEOOPA30BAHMS BLIPAXKEHWH, [O-
KO3blBATb TOXAECTBA.

Mtorounetbl.

BbinonHaTe npeobpa3oBaHms LENOro BbiPAXEHUs B MHOFOYNEH NPUBEAEHMEM NOAOBHLIX cnarae-
MbIX, PACKPBITUEM CKOBOK.

BoinonHaTh AeMCTBUA (CNOXeHME, BBINUTAHUE, YMHOXEHME) C OBHOUNEHAMM M C MHOTOUNIEHAMM, NPU-
MEHSITb GOPMYIbl COKPALLEHHOTO YMHOXeHUs (kBagpaT u Ky6 CyMmbl, KBOAPAT M Ky6 pasHOCTH,
PO3HOCTb KBOAPATOB, CYMMQ M PA3HOCTb KyBOB), B TOM YMCrE ANS YNPOLUEHUS BbIYUCTEHUA.
OcyluectsnsiTb PA3NOXEHNE MHOTOYTIEHOB HO MHOXMTENM C MOMOLLBIO BbIHECEHMS 30 CKOBKM 06-
LLEro MHOXMTENS, TPYNMMPOBKK CIIATAEMbIX, MPUMEHSISt GOPMYIbl COKPALULEHHOTO YMHOXEHMS.
MNprMeHsTb NPeobpa30BAHMS MHOFOUNIEHOB ANIS PELLEHMS PA3NMYHBIX 30404 M3 MATEMATUKM, CMEX-
HbIX MPEAMETOB, U3 PEANbHOM MPAKTUKM.

Mcnonb3oBaTh CBOMCTBA CTENEHEH C HATYPANbHBIMM MOKA3ATENSIMM ANsi NPe0bPa30BAHMS BbIPAXE-
HUA.

YpaeHeHHs U HepaBeHCTBA

PewaTb nMHelHble YypaBHEHMS C OAHOM NepeMeHHOM, NPUMEHSIS NPABMUIA Nepexoaa OT UCXOAHOro
YPOBHEHMs K PABHOCUIIBHOMY eMy. [1poBepsiTh, SBASIETCS M YUCNIO KOPHEM YPOBHEHMS.
Mopbupatb NpMMepsl NApP YMCEN, SIBASIIOWMXCS PELIEHUMEM IMHEHHOrO YPABHEHMUS C ABYMs nepe-
MEHHBIMM.

CTpouTb B KOOPAMHATHOM NIOCKOCTH rPADUK JIMHEIMHOTO YPABHEHUS C ABYMS NEPEMEHHBIMM, MOMb-
3ysiCb rpadMKOM, NPUBOANTL MPUMEPDI PELLEHUS YPABHEHMS.

PewwaTb cMcTeMbl fiBYX NTMHENHBIX YPOABHEHMI C ABYMS EPEMEHHBIMM, B TOM YMCne rpaduuecku.
CocTaBnaTh M pewaTh IMHEHHOE YPABHEHNE UM CUCTEMY JIMHENHBIX YPOBHEHMIA MO YCOBMIO 30-
AQYU, UHTEPTNPETUPOBATL B COOTBETCTBMM C KOHTEKCTOM 30[04M NONYHYEHHbIN Pe3ynbTaT.

DyHKuMH

KoopauHatsl 1 rpadmkm.
N306paxatb HO KOOPAMHATHOM MPSIMOM TOUYKM, COOTBETCTBYIOLIME 3QAAHHBIM KOOPAMHATAM, JTy4MH,
OTPE3KM, MHTEPBAIbI, 3AMUCHIBATL YMCIIOBbIE MPOMEXYTKM HA anrebpanyeckom sisbike.

OTmeuaTsb B KOOPAMHATHOM NNOCKOCTM TOYKM MO 3QAAHHBIM KOOPAMHATAM.
DyHKUMM.
Crpoutb rpadmkm MHeRHbIX GyHKLUMA.

OnucbiBaTb C NOMOLLBIO PYHKLMIA M3BECTHbIE 30BUCUMOCTU MEXAY BENMYMHAMM: CKOPOCTb, BPEMS,
PACCTOSHUE, LEHA, KONIMYECTBO, CTOMMOCTb, MPOM3BOAUTENBHOCTb, BPEeMsl, 06bEM paboTsl.
Haxoputs 3HaueHne PpyHKLMMU MO 3HAYEHUIO €€ ApryMeHTa.

MoHnmaTsb rpadmueckuit cnocob npeacTaBneHns M AHANM3a MHGOPMALMH, U3BNEKATb M UHTEPRPE-
TMPOBATb MHPOPMALMIO M3 FPAPUKOB PEANbHBIX MPOLECCOB U 30BUCUMOCTEN.

16



YactHoe oblieobpasoBaTenbHoOe yupexaeHue
rouKa BYAYWITG «O6pasosatenbHbiit Komnneke «Touka byayLiero»

Mcnonbsoeath cBOMCTBA BYHKLMIT ANS QHANU3A TPAGUKOB PEAsbHBIX 3ABUCUMOCTEN (Hynu dyHk-
LMK, MPOMEXYTKM 3HAKOMOCTOSIHCTBA PYHKLMM, MPOMEXYTKM BO3PACTAHMS U YObIBAHMS PYHKLMH,
Hanbonbluee U HaMMeHbLIEE 3HaYEHUS DYHKLMM).
Mcnonb3osaTte rpadukn Ans MCCNefoBAHMS MPOLECCOB M 3ABUCMMOCTEM, NPU PELLEHMM 3AAAY U3
APYrMX y4eBHbIX NPEAMETOB U PEANbBHOM XMU3HM.

Kypc «[eomeTtpus»:

e PacnosHaBaTh M3yyeHHble reOMeTpUYECKMe PpUrypbl, ONPEaENsTb UX B3IAMMHOE PACMONOXEHHE,

M306p0)KGTb reometTpumnyeckune d)mrypbl, BbIMOJTHATb YEPTEXU NO YCNOBUIO 3AAAHU. M3Mep9|Tb nn-
HelHble U yrnosble BEJIMYUHBI. Pewats 304041 HA BblYMCNIEHUE OJIUH OTPE3KOB U BEJIMHUH YTNOB.

e [lenatb NpUKMAKY M OLEHKY JIMHEMHBIX U YTTIOBbIX BENMYMH NPEAMETOB B PECAIbHOM XMU3HM, pas-

MepOB NPUPOAHbIX 06beKTOB. Pasnnyats pasmepbl 3TMX 06bEKTOB NO NOPSAKY BENUUMHBI.

e CTpouTb YepTEXM K FEOMETPUYECKMM 30AAHAM.

e [lonb30BATbCS NPM3HAOKAMM POABEHCTBA TPEYrONIbHUKOB, MCMOMb3OBATL NPU3HAKM M CBOWCTBA

paBHOBEAPEHHBIX TPEYTONbHUKOB NMPU PELIEHNM 3AAAN.

L4 I_IpOBO)JMTb JlorM4yeckue paccyxpeHmsa ¢ UCnoib3OBAHNEM NTEOMETPUHECKUX TEOPEM.

e [lonb30BATLCS NPM3HAKAMKM PABEHCTBA MPSIMOYTONbHbIX TPEYrONbHMKOB, CBOMCTBOM MEAMAHDI,

NPOBEAEHHON K IMNOTEHY3€ MPSIMOYrONIbHOTO TPEYrofbHMKA, B PELIEHUM FreOMETPUYECKMX 3a-
Aq.

e Onpegensitb NAPANNENLHOCTL MPSMbIX C MOMOLLBIO YTIIOB, KOTOPbIE 0OPA3YET C HUMM CEKYLLAS.

OnpepensaTs NOpannenbHOCTb NPSIMbIX C MOMOLLbIO PABEHCTBA PACCTOSIHWUI OT TOYEK OAHOM Npsi-
MOW 0O TOYEK APYroM NPSIMOM.

e Pewarts 3apaun Ha knetyatoit Gymare.

° I_IpOBO)JMTb BblYUCNEHUA N HOXOOUTb YACNTOBbIE U 6YKBeHHbIe 3HA4Y€eHNa YrnoB B reOMEeTpU1HECKUX

30[040X C UCMONTb3OBAHMEM CYMMbI YTNIOB TPEYTrONIbHUKOB M MHOTOYTONIbHUKOB, CBOMCTB YITOB,
0bpa30BAHHbIX NPM NEpPeceYeHnm ABYX NAPANIENbHbIX NPsiMbIX cekyLuen. Pewats npakTuyeckue
304044 HO HOXOX[EHWE Yrnos.

e Bnagetb noHatMem reometpuyeckoro mecta touek (TMT). Onpegensitb Guccektpucy yrna u ce-

PeaMHHbIA NepneHanKynsp K OTpe3Ky KAk reoMeTpuyeckme mecta tovek. [lonb3oBaThes noHs-
THem reomeTpuyeckoro mecta todek (TMT) npu gokasartenscTee reoMeTprUUecKmMX yTBEPXKAEHMH
M NPMU peLleHnn 3a4au.

° q)OpMYJ'IVIpOBOTb onpepeneHns oKPyXHoOCTu M Kpyra, xopabl U OMAMETPA OKPYXHOCTH, YyBE-

PEeHHO BnaneTb UxX CBOMCTBAOMU. YMETb AOKA3bIBATb U MPUMEHATL 3TU CBOMCTBA npn peleHnmn
3agau.

e Bnapetb NOHATMEM OMUCAHHOM OKONO TPEYrONbHUKA OKPYXHOCTH, YMETb HAXOAMTb €€ LeHTp.

HokasbiBaTb U MCNONb30BATL PAKTHI O TOM, YTO BUCCEKTPUCHI YIIIOB TPEYTONbHUKA NEPEceKka-
lOTCSl B OLHOM TOUYKE, M O TOM, YTO CEPeMHHbIE NEePNEHAMKYNSPbl K CTOPOHAM TPEYronbHMKA ne-
pecekaloTcs B OQHOM TOYKE.

e BnapeTb noHsTMEM KacaATENbHOM K OKPYXHOCTU, NONb3OBATLCS TEOPEMOM O NEPNEHAUKYNSIPHO-

CTU KOCATENbHOM U paanyca, NPOBEAEHHOIO K TOUKE KacaHus. [lokasbiBaTb paBEHCTBO OTPE3KOB
KACATENbHbIX K OKPYXHOCTU, MPOBEAEHHbBIX U3 OAHOM TOUYKM, M NPUMEHSTb 3TO B PELLUEHUU reo-
METPMYECKMX 30AaH.

° ,D,OKGSbIBClTb U NPUMEHATL I'IpOCTel‘;IUJVIe reoMeTpuveckme HepaBeHCTed, NMOHUMATb UX NPAKTHNYE-

CKMM CMBICH.
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e [lpoBoaunTb OCHOBHbIE FEOMETPUYECKME MOCTPOEHMS C MOMOLLBIO LUPKYAS U TUHENKM.
Kypc «BeposiTHocTb M cTatucTukas:

K koHuy obyueHus B 7 knacce obyuatowmics Nony muT cleayiolme npeamMeTHble pesybTaTsl:

®  Yurate MHPOPMALWMIO, NPEACTABNEHHYIO B TABAMLAX, HO AMArPAMMAX, NPEACTABASTb AAHHbIE
B BMAE TaBAUL, CTPOUTL CTONBMKOBLIE (CTONGYATBIE) M KPYTOBbIE AMATPAMMBI MO MACCUBOM
3HAUYEHMN.

e  OnucbiBATb U MHTEPNPETUPOBATL PEASTbHBIE YUCOBbIE AAHHbIE, MPEACTABNEHHbIE B TABM-
LaX, HO AMArPAMMAX, rpadmKax.

e Jcnonb3oBatb Ans ONMCAHMSA AAHHBIX CTATUCTUHECKME XAPAKTEPUCTUKM: CpeaHee apudmeTn-
4eCKOe, MEAMAHA, HaMBOTbLIEE M HOMMEHbLUIEE 3HAYEHMS, PA3MAX, KBAPTHUIIM.

® JIMeTb NPeACTaBNEHNE O NOTUYECKMUX YTBEPKAEHMUAX U BbICKA3bIBAHMUSIX, YMETb CTPOUTL OTPU-
LaHKs, GOPMYIMPOBATL YCIIOBHbIE YTBEPXAEHMS MPH PELLEHNMM 30404, B TOM YUCTE U3 ApY-
TMX y4eBHbIX KypCOB, MMETb MPEACTABNEHNE O TEOPEMAX-CBOMCTBAX M TEOPEMAX-NPU3HAKAX,
0 HEOBXOAMMBIX M LOCTATOYHBIX YCIIOBUSX, O METOAE AOKA3ATENLCTBA OT MPOTUBHOTO.

® JIMeTb NpeacTaBneHKe O CyYaMHON M3BMEHYMBOCTM HO MPUMEPAX PE3YNLTATOB U3MEPEHUH,
LeH, PU3MYECKMX BENINYMH, AHTPOMOMETPUYECKMX AAHHBIX, UMETb MPEACTABIEHME O CTATH-
CTUYECKOM YCTOMUYMBOCTH.

e Jcnonb3oBatb Ans ONMCAHMS AAHHBIX YOCTOTHI 3HAYEHUH, TPYNMMPOBATL AAHHBIE, CTPOUTD
TMCTOrPAMMbI FPYNMUPOBAHHBIX AAHHbIX.

e Vcnonb3oeatb rpadbl Ans peLleHns 30404, MMETb MPEACTABNEHWE O TEPMMHAX TEOPUM rPa-
¢os.: BepwmHa, pebpo, uens, UMk, nyTs B rpade, MMeTs npeactasnerne ob obxope rpada
06 OpHEHTUPOBAHHBIX rPadax.

8-1 KITACC
Kypc «Anrebpax:

Yycna v BbluMcneHms

¢ /ppaunoHanbHele Yucna.

e [loHMMQTb M MCNONB3OBATL NPEACTABNEHMS O PACLIMPEHUM YUCTIOBBIX MHOXECTB.

e Csob0ogHO ONEpUPOBATL MOHATUSIMU: KBOAPATHbIA KOPEHb, APUPMETUHECKMIA KBAAPATHbIA KOPEHD,
MPPALMOHANBHOE YUCIO, HOXOAUTb, OLEHMBATL KBOAPATHbLIE KOPHM, MCMOMb3Ys NPU HEOBXoaMMO-
CTM KQMNbKYNSTOP, BbIMOMHSTL NPE0OPA30BAHMS BHIPAXEHMM, COAEPXALLMX KBAJPATHbIE KOPHH,
MCNosNb3ys CBOMCTBA KOPHEW.

e Mcnonb3oBaTb HaYanbHbIE MPEACTABNEHNS O MHOXECTBE AENCTBUTENbHBIX YACEN ANS CPABHEHMS,
OKPYTTIEHHS U BbIYUCIIEHMH, M30OPAXATL AENCTBUTENBHBIE YACIA TOYKAMM HO KOOPAMHATHOM Npsi-
MOM.

e Jcnonb3oBatb 3anucK GOMbLUKMX M MATBIX YMCEN C MOMOLLBIO BECSTUYHBIX 4POBEN U CTeneHei
yncna 10, 3anuceiBaTth M OKPYrAATb YUCNOBbIE 3HAYEHWS PEATbHBIX BENIMYMH C UCMONb3OBAHMEM
PA3HbIX CUCTEM U3MEPEHMUM.

o [JlenumocTs.

e CsobogHO onepupoBaTL MOHATUEM OCTATKA MO MOAYIIO, MPUMEHSITb CBOMCTBA CPABHEHWM MO MO-
LYo, HAXOANTb OCTATKM CYMMbI M MPOU3BEAEHUS NO AAHHOMY MOAYIIO.
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Anrebpaunyeckme BblpaxeHus

Ypasxe

I po6HO-PALMOHANBHBIE BBIPAXEHMS.

Haxoante gonycTumbie 3HOUYEHMS NEPEMEHHBIX B APOBHO-PALMOHANBHBIX BBIPAXKEHMSIX.
MpUMeHsITb OCHOBHOE CBOWCTBO PALIMOHANBHOM APO6M.

BuinonHate npueenerune anrebpanueckmx apobeit k obLemMy 3HOMEHATENIO, CIOXEHUE, YMHOXE-
HUWe, feneHve anrebpanyeckux opoben.

BbinonHaTh TOXAECTBEHHbIE NPEOBPA30BAHMS PALMOHAMbHbBIX BbIPAXEHMHA.

MNpuMeHsITb NPeobpPA30BAHMS BBIPAXEHMI AN PELIEHUS PA3NIMYHBIX 30404 M3 MATEMATHKHM, CMEX-
HbIX MPEAMETOB, U3 PEANbHOM MPAKTUKM.

Crenenu.

[MPHUMEHSITb NOHSITUE CTEMEHM C LENbIM MOKA3ATENEM, BbINONHATE NPEOBPA30BAHMS BBIPAXEHUH,
COAEPXALLUMX CTEMEHM C LieNbiM MOKA3ATENEM.

MppaumoHanbHbIe BBIPAXEHUS.

Haxoputb gonyctmbie 3HOYEHUS NEPEMEHHBIX B BBIPAXEHUAX, COBEPXALUMX aprdMeThieckue
KBQAPATHbIE KOPHM.

BbinonHaTe npeobpa3oBaHms MPPALMOHANbHBIX BbIPAXEHMM, UCMONb3Ysi CBOMCTBA KOPHEN.
HWS U HEPOBEHCTBA

PewaTtb kBappaTHblE ypaBHEHMS.

Pewats apobHO-paLMOHANbHBIE YPABHEHMS.

PewaTb nuMHelNHbIE YPOBHEHWS C NAPAMETPAMM, HECTIOXHBIE CUCTEMbI IMHENHBIX YPOABHEHMI C Na-
pPaMeTPaMMU.

[NpoBoaMTL MCCNENOBAHUS YPABHEHUIA M CUCTEM YPOBHEHMH, B TOM YMCNE C NPUMEHEHUEM rpadu-
YECKMX NPEACTABNEHUM (YCTAHABAMBATL, MMEET M YPOBHEHWE MU CUCTEMA YPOBHEHMI peLLeHus,
€CIIM UMEET, TO CKOJbKO, M Npoyee).

MNepexoauTb OT CIOBECHOM POPMYNMPOBKM 30AA4M K €€ anrebpanyeckoin MOAENM C MOMOLLbIO
COCTABJIEHWS YPABHEHMS MU CUCTEMBI YPOBHEHUM, MHTEPNPETUPOBATL B COOTBETCTBUM C KOHTEK-
CTOM 304Q04M NOMYYEHHbIM PEe3ynbTaT.

[MpUMEHSTL CBOMCTBA YUCNOBLIX HEPABEHCTB AJ11 CPOBHEHMS, OLIEHKM, PELLATb IMHEMHbIE HEPOBEH-
CTBA C OAHOMN NEePEMEHHOM M MX CUCTEMBI, AABATH IPAPUYECKYIO UANIOCTPALMIO MHOXECTBA peLle-
HWIM HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHkumH

MoHMMATb U MCONb30BATE BYHKLMOHAMbHBIE MOHATUS U A3bIK (TEPMMHBI, CMMBONMYECKME 0HO3HA-
YeHus), onpepensTb 3HaYeHUE PYHKLMM MO 3HAYEHMIO APTYMEHTA, ONPERENsTh CBOMCTBA dYHKLMM
no eé rpaduky.
CrpounTb rpacdmkm GyHKUMHA, ONUCHIBATH CBOMCTBA YNUCNOBOM BYHKLMM NO €€ rpadmky.

Kypc «[eomeTpusi»:

° PacnosHaesaTts ocHoBHbIE BMObI ‘-IeTpréXYFOJ'IbHMKOB, MUX dNeMeHTbl, NONIb3OBATbLCA UX CBOMCTBOMM npu

PeLWeHnn reoMeTpnu4eckmx 3apas. Paznuuars NPHU3HAKN U CBOMCTBA napannenorpamMmma, pOM6O n

nps

MOYTONbHMKA, JOKA3bIBATb MX M YBEPEHHO NPUMEHSITb NPU PELLEHUM FrEOMETPUYECKMX 3aAaM.

e /cnonb3oBaTh CBOMCTBA TOYKM NEPECEYEHUS MEAMAH TPEYroNbHUKA (LEeHTpa Macc) B pelueHnm 3a-
Aau.
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Bnagetb noHsiTMEM CpenHeit IMHKMKM TPEYTONbHUKA M TPANELMH, MPUMEHSITb MX CBOMCTBA MPU PeLIEHUM
reomMeTpuyeckux 3apad. Mcnonssoears Teopemy Paneca u Teopemy O NPONOPLUOHANBHBIX OTPE3-
KOX, MPUMEHSITb MX [J1si PELLEHMUS TPAKTUYECKMX 304AY.
Pacno3sHaBaTh LEHTPANBHO-CUMMETPHYHBIE GUIYpPbl U UCMONB3OBATL MX CBOMCTBA MPU PeLIEHUM 3a-
AQA.
Bnagetb noHsTUAMM NOROOMS TPEYronbHUKOB, KO3PUUMEHTA NOAOOMS, COOTBETCTBEHHBIX NEMEHTOB
nopobHbIX TpeyronbHMkoB. MMeTs npeacrasneHme o npeobpasoBaHMm Nogobus n o NogobHbIX ury-
pax. [onb3oBaTbCs NPU3HAKAMM NOAOHMS TPEYTONbHUKOB NPU PELLEHUM FrEOMETPUYEcKMX 3aaad. [o-
KO3bIBATb M MPUMEHSTb OTHOLLEHMS NPONOPLUOHANBHOCTU B MPSIMOYTONbHbIX TPEyronbHMkax. Mpume-
HSITb NOAOBME B MPAKTMYECKMX 30404AX.
BbiBOAMTL M MCNONb30BATL NpOCTEMLLME POPMYbI AMS MNOLLAAM TPEYrOMbHUKA, NAPANAENorpaMMa,
pomba 1 Tpaneumu. Beiumncnats (pasnmuHbiMmu cnocobamu) nnowaab TpeyronbHUKA M NNOLLAAM MHOTO-
yronbHbix duryp (nonbaysce, rae HEO6X0AMMO, KaNbKynATOPOM). 3HATL OTHOLLEHWE NNOLWAAeN no-
AOBHBIX GUTYP M NPUMEHSITb NPU peLeHnn 3aaa4. [TPUMEHSITb NONYYEHHbIE YMEHUS B MPAKTUYECKMX
304040X.
Monb3sosatbes Teopemoit [Mudaropa ans peluerns reomeTpuiecknx n npaktyeckux agay. Crpouts
MOTEMATHUYECKYIO MOAENb B MPAKTUYECKMX 304AYAX, CAMOCTOSITENBHO AENATb YEPTEX U HOXOAWTL CO-
OTBETCTBYIOLLME ASIUHBI.
Bnagetb NoHsiTMEM BNMCAHHOTO M LEHTPANBHOTO YA, YA MEXAY KACATENbHOM 1 XOPAOM, OMUCAH-
HOM M BMIUCAHHOM OKPYXHOCTU TPEYTONbHUKA M YETBIPEXYTONbHUKA, MPUMEHSITE MX CBOMCTBA NPU pe-
LWEeHMM 3aA0Y.
MpUMeHSITb NoMyYeHHbIE 3HAHMS HO MPAKTUKE — CTPOUTbL MATEMATHYECKME MOAENM ANsS 30404 PEeab-
HOM XM3HW U NPOBOAUTb COOTBETCTBYIOLUME BBIYUCIIEHMUS C MPUMEHEHUEM NOJOBUS U TPUFOHOMETPUM
(nonbaysce, rae He0bXOAMMO, KANbKYNSTOPOM).

Kypc «BepositHocTb 1 cTatucTuka:
OnepupoBaTh NOHATUSIMU MHOXECTBA, MOAMHOXECTBA, BbIMOSHSTL ONEPALMM HOL MHOXECTBAMM: Obb-
efMHeHWe, NepeceyeHne, NepeUmncsTb NEMEHTbl MHOXECTB C UCMONb3OBAHMEM OPTrAHM3OBAHHOIO ne-
pebopa 1 KOMBUHATOPHOTO NPABUIA YMHOXEHMS.
HaxoanTb BEpOSTHOCTM CYYAMHBIX COBLITUI B CIy4AMHBIX OMBITAX, 3HASN BEPOSTHOCTH SNEMEHTAPHbIX
COBBITHIA, B TOM YUCNE B OMBITAX C POBHOBO3MOXHBIMU NIEMEHTAPHBIMU COBBITUSIMM, MMETb MOHSTUE O
Cny4aiHOM Bbibope.
OnucbiBATb AAHHBIE C MOMOLLBIO CPEAHMX 3HAYEHWIH U MEP PACCEMBAHMS (Ancnepcus U cTaHAApTHOE
OTKNOHeHue). YMeTb CTPOUTb M MHTEPNPETUPOBATL AMATPAMMbI POCCEMBAHMUS, MMETb NPEACTABNEHHE O
CBA3M MeXAY HOBMIOAAEMbIMK BENUYMHAMM.
MMeTb NpeacTasnexune o fepeBe, O BEPLUMHAX M PEBPAX AepeBa, UCMOMb3OBAHMU AEPEBLEB NP pe-
LWEHMM 30404 B TEOPMM BEPOSITHOCTEN, B APYTMX Y4EOHbIX MATEMATUYECKMX KYPCAX M 30404 U3 APYrUX
y4ebHbIX NpeamMeToB.
OnepupoBaTh NOHSTUEM COBBITUS KAK MHOXECTBA 3MIEMEHTAPHBIX COBBITHI CIly4AMHOrO OMbITA, BbINO-
HSITb ONEPALMM HAL COBBITUSIMM, MCMOMb3OBATL MPU PELIEHUM 30404 AMATPAMMbI DINepa, YUCIOBYIO
NPSAMYIO, MPUMEHSTb GOPMYITY CIIOXEHUS BEPOSTHOCTEN.
Monb3oBATLCA NPABUNOM YMHOXEHMS BEPOSTHOCTEN, MCMOMb3OBATh AEPEBO A NPEACTABNEHUS Cy-
YaiHoro onbiTa npu pelexnn 3agad. OnepupoBaTh NOHITUEM HE3ABUCUMOCTH CODBITUIA.

9-A KNNACC
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Kypc «Anre6pan»:

Yycna v Bbluncnenms

CBobofHO OnepupoBaATL MOHSITUSIMK: KOPEHb N-I CTEMEHM, CTEMEHb C PALMOHAMBHBIM MOKA3ATENEM,
HOXOAMTb KOPEHb N- CTEMEHM, CTEMEHL C PALMOHASBHLIM MOKA3ATENEM, UCMONb3Ys NPK HEOOXOAM-
MOCTM KQSIbKYNSITOP, NPUMEHSTb CBOMCTBA KOPHS N-M CTEMEeHM, CTeneHM C PALMOHANbHLIM NOKA3a-
Tenem.

Mcnonb3oBaTh NOHSTME MHOXECTBA AENCTBUTENbHBIX YUCEN NPU PELUEHUM 30404, MPOBEAEHNM paC-
CYX[AEHWIA 1 OKA3ATeNbCTB.

CpaBHMBATL M YNOPSAOYMBATL AENCTBUTENbHBIE YUCA, OKPYMSTb 4ENCTBUTENbHbBIE YUCAA, BbINOM-
HATb NPUKMAKY PE3YNbTATA BIYMCNEHMM, OLEHKY YMCIIOBbIX BbIPAXEHMHA.

Anrebpaunyeckne BblpaxeHus

CeobogHO ONepupoBaATL NOHSTUEM KBOAPATHOTO TPEXUNEHA, HOXOAMUTb KOPHM KBALPATHOIO TPEX-
YneHa.

PacknappiBaTe KBAAPATHBIM TPEXUYNEH HA NIMHEMHBIE MHOXMUTENM.

YpaBHeHWs U HepaBeHCTBA

PewaTs nuHeMHbIE M KBOAPATHBIE YPOBHEHMS, YPOBHEHMS, CBOASALUMECS K HUM, APOBHO-paLMOHab-
Hble YPOBHEHMS.

PeluaTts HecnoxHsle KBOAPATHbIE YPABHEHUS C MAPAMETPOM.

PewaTb nuHelHble HEpPOBEHCTBA, KBAAPATHbIE HEPUBEHCTBA, WMCMONb3OBATL METOA MHTEPBANOB,
M306paXATh peLueHne HEPABEHCTB HA YACTIOBOM NMPSIMOM, 3AMUCLIBATL PELLEHWE C MOMOLLBIO CHM-
BOJIOB.

PewaTb cucTeMbl ABYX NTMHENHBIX YPOABHEHMIA C ABYMS MEPEMEHHBIMU U CUCTEMbI ABYX YPOBHEHMH, B
KOTOpPbIX OQHO YPOBHEHUE HE BNSETCS NMMHEMHBIM.

PewwaTb HecnoxHele CUCTEMbI HENIMHEMHbIX YPABHEHUIA C MAPAMETPOM.

MpHMEHSTb METOABI PABHOCUIIbHBIX NPEOOPA3OBAHMMI, 30MEHbI MEPEMEHHOM, rPAPUIECKOTO Me-
TOAC NP peLleHnn YpaBHeHU 3-i 1 4-i cTeneHen.

PewaTb cMcTeMbl NIMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOLLME KBAAPATHOE Hepa-
BEHCTBO, M30OPAXATb PELIEHNE CUCTEMBI HEPABEHCTB HA YUCIIOBOM MPSIMOM, 3AMMUCHIBATL PELLEHKE
C MOMOLLBIO CUMBOJIOB.

PewaTb ypaBHeHUs, HEPABEHCTBA U MX CUCTEMbI, B TOM YMACNE C OFPAHMYEHUSIMM, HAMPUMEP, B Lie-
NbIX YUCAAX.

[NpoBoaMTb UCCNEAOBAHMS YPUBHEHWUI M CUCTEM YPABHEHMI, B TOM YMCNE C MPUMEHEHUEM rPadHU-
YECKMX NPEeACTaBieHuit (yCTaHABAMBATL, MMEET fIM YPABHEHUE UM CUCTEMA YPOBHEHMI PELLEHMS,
€CIIM MMEET, TO CKOMbKO, W Npoyee).

Pewartb TekcToBble 308044 anrebpanyeckMm cnocobom C NOMOLLBIO COCTABNEHUS YPOBHEHUH, He-
POBEHCTB, UX CUCTEM.

Mcnonb3oBaTh ypaBHEHMS, HEPABEHCTBA M UX CUCTEMBI AN COCTABNIEHMS MATEMATUYECKOW MOAENH
PEeanbHOM CUTYALMM MM NPUKIALHOM 30404M, MHTEPNPETMPOBATL NOMYyYEHHbIE PE3YNbTATH B 30-
AOHHOM KOHTEKCTe.

Yucnossie nocneaosaTensHOCTU M NPOrPeCccum

CBo60aHO ONepupoBaTh NOHSTUSIMU: 3ABUCUMOCTb, GYHKLMS, rPaduK dyHKLMM, NpsiMasi nponop-
LMOHANBHOCTb, NIMHEMHAs dyHKUMS, 0BpaTHAS NPONOPLMOHANLHOCTL, Napabona, runepbona, Ky-
COYHO-30AAHHAs PYHKLMS.
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Mceneposath pyHKLMIO MO €€ rpadmKy, yCTAHABAMBATL CBOMCTBA PYHKLMIA: 0BnacTb onpeaeneHus,
MHOXECTBO 3HAYEHMM, HYNM DYHKLMM, MPOMEXYTKM 3HOKOMOCTOSIHCTBA, NPOMEXYTKM BO3PACTAHMS
1 yBObIBOHMS, YETHOCTb M HEYETHOCTb, HOMOOTbLIEE U HAMMEHBLUEE 3HAYEHMS, ACUMMTOTSI.
PacnosHasate kBagpatnuHyio $yHKUMio Mo GopMyne, NPUBOAUTL MPUMEPBI KBAAPATUYHBIX PYHK-
UM U3 peanbHOM X13HU, GU3UKM, FEOMETPUM.

Onpepensat nonoxexune rpapuka KBAAPATUYHON GYHKLMKU B 30BUCUMOCTM OT €€ KO3 PHULMEHTOB.
CrpounTb rpaduk KBaapaTMYHOM GYHKLMK, ONMUCHIBATE CBOMCTBA KBAAPATUYHOM PYHKLMM NO €€ rpa-
buKy.

Mcnonb3oBaTh CBOMCTBA KBAAPATUHHOM PYHKLMM ANS PELLEHMS 3AAAY.

Ha npumepe ksagpatmuHoin dyHkumm crpounts rpaduk dyHkumm y =af(kx + b) + ¢ ¢ nomowsio npe-
obpasosanui rpaduka byHkumm y=f(x).

MnniocTpupoBaTh C NOMOLLbIO TPAPUKA PEANbHYIO 30BUCUMOCTb MIM MPOLECC MO UX XAPAKTEPH-
CTUKOM.

AprdmeTnueckas M reoMeTpryeckas nporpeccum

CBoboaHO OMepUpOBATL MOHATUSMM: MOCNEAOBATENBHOCTb, APUPMETUYECKAS M FEOMETPUYECKAS!
nporpeccum.

3apaBaTh NOCNE[OBATENLHOCTM PA3HBIMU CMOCOBAMM: OMUCATENbHBIM, TABAUYHBIM, C MOMOLLbIO
bopMyIbl N-ro YNeHa, PEKYPPEHTHBIM.

BeinonHsTh BblYMCNEHHS C MCNONB3OBAHMEM HOPMYN N-TO YNeHd ApUPMETUHECKOM U reoMeTpUye-
CKOM MPOrpPecCcuif, CyMMbl MEPBLIX N YIIEHOB.

MN306paxaTs YneHbl MOCNEAOBATENLHOCTU TOYKAMM HO KOOPAMHATHOM MIOCKOCTH.

PewaTb 30804M, CBI3AHHBIE C YUCOBLIMM NOCNEROBATENBHOCTSIMM, B TOM YMACNE 30404M U3 PEasb-
HOM XM3HM (C MCNONb30OBAHKMEM KAMBKYASTOPA, LMPPOBLIX TEXHONOIMIA).

PacnosHasaTte M NpuBOAKTL NPUMEPBI KOHEYHBIX M BECKOHEYHBIX NOCNEAOBATENBHOCTEN, OrPAHM-
YEHHbIX NOCNEAOBATENLHOCTEN, MOHOTOHHO BO3pacTaloWX (yBbIBAIOWMX) NOCTEA0BATENBHOCTEN.
MMeTb npencTaBneHne o CXOAMMOCTM MOCIEAOBATENBHOCTH, YMETb HOXOAUTE CYMMY BECKOHEYHO
ybbIBAIOLLEH FEOMETPUYECKOM MPOrPeccHMm.

[NprMeHATb METOA MATEMATUYECKOM MHAYKLMU MPU PELLEHMM 3AAAY.

Kypc «[eomeTpus»

K koHuy obyueHus B 9 knacce obyuatowmics NonyumuT crepyiolme npeamMeTHble pesybTaThl:

3HaTb TPUrOHOMETpUYEeCkMe PYHKLMM OCTPLIX YIIOB, YMETb HOXOAWTb C MX MOMOLLBIO PA3NMYHbIE
3MIEMEHTbI PSIMOYTONBHOTO TPEYTONbHUKA («peLueHre NPSIMOYTONbHBIX TPEeYronbHWUKOB»). Haxoputs
(c NOMOLLBIO KAMBKYASTOPA) AAMHBI M Ybl A5 HE TABAMYHBIX 3HAYEHMIA.

MNonb3oBaTbcs POPMyNaMM NPUBEAEHWS U OCHOBHBIM TPUIOHOMETPUYECKMM TOXAECTBOM AN
HOXOXJIEHUS COOTHOLLEHMI MeXAY TPUTOHOMETPUYECKUMU BENTMHUHAMM.

Hoka3sbiBaTh TeOpEeMy CMHYCOB M TEOPEMY KOCMHYCOB, MPUMEHSTb MX OIS HOXOXAEHMS PA3NUYHBIX
3NIEMEHTOB TPEYrONbHUKA («pelueHne TPEeyronbHUKOB»), MpW PELeHUn FreOMETPUYECKHUX 3aAaM.
[NprMeHATb NONyYeHHblE 3HAHUS NPU PELIEHUM NPAKTUYECKMX 3aAAY.

[NpUMeHATb TPMrOHOMETPHIO B 304AYAX HO HAXOXAEHWE MNOLWAAM, BbIBOAUTL M BNAAETb TPUIOHO-
MeTpuueckumMn GOpPMyNamMu Ais MIOLWAAM TPEYrofbHKUKA, Napannenorpamma, pomba, Tpaneumm,
BbIBOAMTb U NPUMeEHATb bopmyny [epoHa u opmyny ans NNOLLAAM BbINYKIIOTO YETbIPEXYTONbHUKA.
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e /IMeTb NpeacTaBneHNE O TOMOTETUM, MPUMEHSITb B MPAKTUYECKMX CUTYALMSAX.

e Mcnonb3oeatb Teopembl Hesbl 1 MeHenas npu peluenun sagav.

® /cnonb3oBaTh TEOPEMBI O BIUCAHHbIX YIIAX, YINOX MEXAY XOPAAMM (CekyLumMm) 1 yrne mexay Ka-
CATeNbHOM 1 XOPAOWM NPU PELUEHUM reOMeTPUYECKMX 3aaa4. [JokasbiBATE U MPUMEHSITb TEOPEMbI O
NPOM3BEAEHNM OTPE3KOB XOPA, O NPOMU3BEAEHUM OTPE3KOB CEKYLUMX, O KBOAPATE KACATENLHOM.

e Bnapetb NOHATUEM KOOPAMHAT HA MAOCKOCTH, PABOTATL C YPABHEHWMEM NPSAMOI HA nnockocTu. Bna-
AE€Tb MOHATUSIMU YINOBOrO KO3IPPUUMEHTA M CBOBOJHOrO YNEHA, MOHMMATbL MX FEOMETPUYECKMIA
CMBICT M CBSA3b YTIOBOTO KO3 PULMEHTA C BO3PACTAHMEM M YObIBAHMEM IMHEMHOM BYHKLMK. YMETD
pewarts METOOOM KOOPAMHAT 30AAYM, CBA3AHHBIE C MAPAIENLHOCTLIO M NEPNeHAUKYNSPHOCTLIO
NPSMbIX, NepeceyeHMeMm NPSMbIX, HOXOXAEHUEM TOYEK NepeceyeHms.

e BbiBOAMTL M BNOAETL YPOBHEHUEM OKPYXHOCTU. MCnonb3oBaTh METOA KOOPAMHAT ANt HAXOXAEHMS
nepeceyeHuit OKPYXHOCTEN M NpsiMbiX. BnageTb popmynamm pacctosiHus ot TOYKM [0 NMPSIMOM, No-
WOAM NAPanIenorpaMma B KOOPAMHATAX, MMETb NOHSTUE 06 OpMEHTUPOBAHHOM nnowaau. [Nonb-
30BATbCA METOAOM KOOPAMHAT HA MIOCKOCTM, NPUMEHSTb €ro NpU PeLleHUN reOMETPMUYECKMX U
npakTMyeckmx 3a4a4. [1pUMeHaTb MeToA KOOPAMHAT B NPAKTUKO-OPUEHTUPOBAHHBIX FeOMETpUYe-
CKMX 3a404aX.

e Bnapetb noHsTMem BekTOpd. YMETb CKNAABIBATL M BbIYMTATL BEKTOPBI, YMHOXATb HA YMCNO, BAAAETH
NPABMAAMM TPEYTONbHMKA M Napannenorpamma. Bnagets npaktMieckMmmn nHTepnpeTaumsamm eex-
TOpOB. YBEPEHHO MOMb30BATLCS KOOPAMHATAMM BekTOpa. BnageTb cnoxeHnem 1 BbIYMTAHUEM BeK-
TOPOB, YMHOXEHMEM BEKTOPA HA YMCIIO B KOOPAUHATAX.

e metb npeacrasnenne o basuce (Ha nnockoctn). Packnaasisats Bektopsl no 6asucy. Packnagbi-
BATb BEKTOPbI CMJT C MOMOLLIO MPOELMPOBAHMUS U TPUTOHOMETPUYECKMX COOTHOLWEHMN. [TpumeHsTb
NoNy4YeHHblE 3HAHUS B MPOCTEMNLLMX PU3MYECKMX 30404AX.

e BnapeTb NoHsITMEM CKANSIPHOTO NPOM3BEAEHMS BEKTOPOB, MOHUMATb €70 FEOMETPUYECKMIA CMbICT M
YBEPEHHO MOMb3OBATHCS €70 BbIPAXEHWUEM B AEKAPTOBLIX KOOPAMHATAX. 3HATb AUCTPUOYTUBHOCTD
CKANAPHOro NPOM3BEAEHMS U ero CBA3b C NpoeuupoBaHmem. [1pumeHsTb ckansapHoe nponsseaeHme
BEKTOPOB [J151 HOXOXAEHMS ANMH U yrnoe. PelwlaTs reomeTpuyeckme 304041 C MOMOLLbIO CKANSIPHOTO
npouseeneHus. Mcnonb3oears ckanspHoe Npoun3BeAeHHe BEKTOPOB B anrebpanyeckmnx u pusmye-
CKMX 304040X.

e BnapeTtb NOHATMAMM NMPABUALHOTO MHOFOYTONBHUKA, ASIMHBI OKPYXHOCTH, ANIMHBI BlyTM OKPYXXHOCTM
M PAAMAHHOM Mepbl YA, BbIYUCASTb MIOLWAAL KPYra M ero yactei. [ToHumats cmbicn yucna . [pu-
MEHSITb MONYYEHHbIE YMEHMS NP PELIEHMM NMPAKTUHECKMX 30AAaY. SHATb UCTOPUYECKME CBEAEHMS 06
U3MEPEHWUM AJIMHBI OKPYXHOCTM U NNOLAAM KPYTa.

® JmeTb NpeacTaBneHne o NPeobpPa3oBAHMM NIOCKOCTH, O ABMXEHMUAX. HaxoanTb ocK, LEHTPbI CUM-
METPUM PUrYp, LEHTPbI MOBOPOTA, HAOXOANTb KOMMO3MLMM NPOCTENLMX NpeobpasosaHmii. [pume-
HSATb ABMXEHMS NNOCKOCTU NPU PELUEHNM FreOMETPMYECKMX 30404,

e [lpMMeHsTb NONyYEHHbIE 3HOHMS HA NPAKTMKE — CTPOWUTb MATEMATMYECKME MOAENM 1S 3aAaY pe-
QIbHOM XM3HM U NPOBOAMTL COOTBETCTBYIOLLME BLIYUCIEHUS C MPUMEHEHWEM NOJOOMUS U TPUTOHO-
METPUYECKMX PYHKLMI (Monb3ysch, rae HeobXOANMO, KANbKYNSTOPOM).

Kypc «BepositHocTb M cratuctmkas

K koHuy obyyeHus B @ knacce obyUaioWwMincs NONYYUT CleaytoLme NpeaMeTHbIE PE3YNbTaThI:
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Monb3oBaTbcsi KOMOMHATOPHBLIM MPABUIOM YMHOXEHMS, HOXOAMUTb YUCIIO NMEPECTAHOBOK, YMCO COYETA-
HMWI, NONb30BATLCS TPeyronbHMkom [lackans npu pelleHMKn 3aAAY, B TOM YUCNE HA BbIYUCIIEHUE BEPOST-
HOCTEMN COBBITHIA.

Mcnonb3oBaTh NOHATUE FEOMETPUYECKON BEPOSTHOCTU, HOXOAUTL BEPOSITHOCTU COBLITUI B OMbITAX, CBS-
3QHHbIX CO CYYAMHBIM BEIBOPOM TOUYEK M3 NNOCKOM PUrypbl, OTPE3KA, AIMHBI OKPYXHOCTH.

HaxopaunTtb BeposTHOCTM COBBITUI B OMBITAX, CBA3AHHBIX C UCTILITAHMAMM AO AOCTUXEHMS NMEPBOrO yCrnexda,
B CEPUSIX UCTIbITAHMI bepHynnu.

MMeTb npeacTaBneHme O Cy4anHbIX BEIMYMHAX M ONO3HABATbL CITYYAMHbIE BEMIMUYMHDBI B IBIIEHMSX OKPYXA-
IOLLLErO MUPA, ONEPUPOBATL MOHATUEM «PACTPEAENEeHNE BEPOSTHOCTEM». YMETb CTPOUTL pacnpeneneHus
BEPOSTHOCTEN 3HAYEHMM CIYYAMHBIX BENIMYMH B M3YYEHHBIX OMbITAX.

Haxopnte MaTemaTHyeckoe OXMAAHME M AUCNEPCHMIO CITYYAMHOM BENIMYMHBI MO pacnpefeneHuto, npume-
HSTb YUCNTOBblE XOPAKTEPUCTUKM U3YUEHHbIX PACNpEefeneHni Npu peLleHnn 3a4a.

VMMeTb NpeacTaBneHne o 30KOHe CNYYaMHbIX YUCEN KAK O MPOSIBIEHUM 30KOHOMEPHOCTU B CITY4YAMHOM M3-
MEHYMBOCTM, MOHMMATL MaTeMaTMyeckoe OBOCHOBAHME BAM3OCTU YACTOTHI M BEPOSTHOCTH COBBITUS.
MMeTb npepcTaBneHne o ponu 3akoHa bonblumx Yucen B npupoae 1 obuiectse.

4. HanpaeneHnus npoekTHOi U yuebHO-UCCcnenoBaTenbCKoi AesTeNnbHOCTU 0By4aIoWMXCS C YKO3AHHUEM Te-

MATHKU MPOEKTOB.

Pabouas nporpamma obecneunBaeT npeemMcTBEHHOCTb PEANU3ALMM MPOEKTHOM AESTENBHOCTU NPH
nepexofe 13 Ha4asbHOM B OCHOBHYIO WwKony (¢ 2 no 9 kn). [Ans 7-9-x knaccos npeacTaeneHa sTanom
peannaaumm yuebHbix NPOeKToB (cocTaBnsaeT eguHoe Lenoe ¢ Nporpammoit ans 7-9-x knaccos).

Tema npoekra Pewaemas npobnema Bospacr yuacthu- | MNpeametHbie  06-
KOB nacTy
TBopyeckui npoekT
BHumaTtensbHocTs, BHU- | MHorMe  pebsta, pewas | 7-9 MaTtematuka, an-
MOTENBHOCTL M elle | MPABMILHO 3QAAYY, ACIOT rebpa, reomeTpus,
pa3 BHMMATENbHOCTb! | HEBEPHbIN OTBET dusmka,  xumus,

pycckui,  obuie-
CTBO3HAHME, NUTE-
paTypa, ncuxono-
s (MaTtepuansl

TMA)
Marematnueckme na- | PasHocunbHocts M cnep- | 7-9 Anrebpa, reomert-
POAOKCHI cTBME pus
Uccnepnosatenbckuit npoexT

Metog TMT B 3apavax | MHorve ydenuku He nowu- | 7-9 MaTtematuka, Tex-
HQ MOCTPOEeHMe MQIOT 3TOT METOR, HOMOTUs
Cucremsl cumcnenms m | He nowstHa cessb mexay | 7-9 Martematnka, an-
KOAMPOBAHME M3y4aembiMM abcrpakT- rebpa, reometpus,

HbIMM OBBEKTAMM M OKPYXQa-

IOLUMM MUPOM
Kak He yToHyTb B OKke- | MHoro BpemeHnu Tparturcs | 7-9 NHdopmaTuka,
aHe MHPOPMALMM HQ MOMCK M QHANU3 HYXHOM MATEMATHKA,

nubopmaLmm
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meTanpenmeTHble
yYy[a

MupopmaumoHHas BcemunpHas naytmHa npuHo- | 7-9 Cratnctuka, ncu-
6e3onacHocCTb CUT He TONbKO MOJb3Y, HO M XONOrusl, NUYHOCT-
BPEA. Hble M MeTanpes-
meTHble YY/]
MNpakT1Ko-OpHEeHTUPOBAHHBIA NPOEKT
Matematka  Bokpyr | He nowsitHa cease mexay | 7-9 Martematvka, an-
HaC M3y4aEeMbIMM abcTpakT- rebpa, reomeTpus,
HbIMKM OBBEKTAMM 1 OKPYXa- busmnka,  xumus,
IOLLMM MUPOM 5KOHOMMKQ, 0bLe-
CTBO3HAHME, buo-
norus, reorpacus
HoxHuubl B pykax reo- | BusyansHoe  npepncrasne- | 7-9 [eomeTpus, ToOMoO-
MeTpa HME reoMeTpuyecknx obb- norus
€KTOB
OpHa 3apaua-gsa pe- | PasHble nopxopsl k ouesunp- | 7 -9 Matematvka, an-
LEeHMs HbIM BELLAM rebpa, reometpus,
Mogenu 1 mopenupo- | Mogenu peansHeix npouec- | 7-9 Anrebpa, reomer-

BAHUE

COB CNOXHbIX ONi9 MOHUMA-
HUA

pus, $u3mka, Xu-
MM, 6uonorus,
TEXHONOTUS
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Paspen 3. KaneHpapHo-TemarHyeckoe NNAHMpOBAHME C YKQ3AHUEM KONIMHECTBA YACOB, B TOM YUCIE C y4ETOM
paboueit NporpamMmbl BOCNIUTAHMS, OTBOAMMBIX HO OCBOEHWE KAXAOM TEMbI

1. TemaTtHyeckoe nnaHMpoBaHue

Kon-go Kon-go LIOP, 0P, cnonbsyembie ans nsydeHus pasmenda, Temsl
yacos YACOB C Y4ETOM
apanTauun y4eb-
Pasgensl, Temsl
HOro MaTepuana k
BO3MOXHOCTSIM
06yy-csa c OB3'
7 xnacc (Anre6pa)
YyebHble npeameTsl - Poccuitckas anekTpoHHAs wkona
Yucna 1 BolumcneHus. 11
(resh.edu.ru)
Anrebpa - 7 knacc - Poccuitckas 3nekTpoHHAs WKona
DyHKumM 17
(resh.edu.ru)
Anrebpa - 7 knacc - Poccuitckas anekTpoHHas wkona
Anrebpanueckue BbpaxeHHs 7
(resh.edu.ru)
. Anrebpa - 7 knacc - Poccuitckas anekTpoHHas wkona
YPaBHEHMS M CUCTEMBI YPUBHEHMA. 10
(resh.edu.ru)
Anrebpa - 7 knacc - Poccuitckas 3nekTpoHHAs wKonda
CreneHb ¢ HOTypanbHEIM NOKA3aTENEM 6
(resh.edu.ru)
Anrebpa - 7 knacc - Poccuitckas anekTpoHHas wkona
MHorouneHs 23
(resh.edu.ru)
. Anrebpa - 7 knacc - Poccuitckas anekTpoHHas wkona
DopMyribl COKPALLEHHOTO YMHOXEHMS! 14
(resh.edu.ru)
Anrebpa - 7 knacc - Poccuitckas anekTpoHHAs wKona
Henumocts 10
(resh.edu.ru)
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. Anrebpa - 7 knacc - Poccuitckas anekTpoHHas wkona
JInnenHas yHkums 16
(resh.edu.ru)
. - Anrebpa - 7 knacc - Poccuitckas anekTpoHHas wkona
CucTeMbl IMHENHBIX YPABHEHMA 14
(resh.edu.ru)
. Anrebpa - 7 knacc - Poccuitckas 3nekTpoHHAs wKond
MNoeTopeHue, 0bobLleHne, CUCTEMATUIALMS 3HAHMIMA 8
(resh.edu.ru)
7 xnacc (Feometpus)
Hauyana reometpun. [Npocrteiiwme reometpuueckne eurypsi u 28 [eomeTpms - 7 knacc - Poccuitckas anekTpoHHas wkona
MX CBOMCTBA. M3MepeHne reoMeTpruyeckmnx BenmnumH (resh.edu.ru)
leomeTpus - 7 knacc - Poccuitckas anekTpoHHas wkona
TpeyronbHukm 19
(resh.edu.ru)
[eomeTpus - 7 knacc - Poccuiickas anekTpoHHas wkona
MNapannensHocts. CyMMa YrnoB MHOrOYrosbHMKA 15
(resh.edu.ru)
[eomeTpus - 7 knacc - Poccuiickas anekTpoHHas wkona
[NpsiMoyronbHble TPeyronbHUKM 7
(resh.edu.ru)
leomeTpus - 7 knacc - Poccuitckas anekTpoHHas wkona
[eomeTpHueckMe HEpPABEHCTBA 5
(resh.edu.ru)
OkpyxHocTb. [eomeTpuyeckne mecta Toyek. [Moctpoenus c 18 [eomeTpus - 7/ knacc - Poccuiickas anekTpoHHas wkona
MOMOLLBIO LMPKYIIS M SIMHEMKM (resh.edu.ru)
- [eomeTpus - 7 knacc - Poccuiickas anekTpoHHas wkona
MosTopeHue, 060bLIEHNE, CUCTEMATUIALMS 3HAHMMA 10
(resh.edu.ru)
7 xnacc (BeposTHocTb U cTaTucTHka)
[NpepcTaBneHme AAHHbIX 4
OnucarenbHas CTATUCTUKA 8
CrnyyaitHas M3MEHYMBOCTb 5
BeegeHue B Teopuio rpados 4
Jloruka 3
BeposiTHOCTb 1 YacTOTa Cy4anHOro cobbITust 5
MNosTopeHue, 060bLIEHNE, CUCTEMATUIALMS 3HAHMM 5

8 knacc (Anrebpa)
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Anrebpa - 8 knacc - Poccuitckas anekTpoHHas wkona
YpasHeHnus. HepaseHcTsa 20 (resh.edu.rv)
- Anrebpa - 8 knacc - Poccuitckas anekTpoHHas wkona
KeappaTHelit kopeHb 17 (resh.edu.ru)
Anrebpa - 8 knacc - Poccuitckas 3nekTpoHHAs wKond
KeappaTHble ypaBHeHMs 17 (resh.edu.ru)
Anrebpa - 8 knacc - Poccuitckas anekTpoHHas wkona
HpobHo-paunoHanbHbie BbIPAXeHHs 17 (resh.edu.ru)
Anrebpa - 8 knacc - Poccuitckas anekTpoHHas wkona
NpobHo-paumoHanbHbe ypaBHEHMS 19 (resh.edu.ru)
Dyrkm 15 Anrebpa - 8 knacc - Poccuitckas anekTpoHHas wwkona
Y (resh.edu.ru)
Anrebpa - 8 knacc - Poccuitckas 3nekTpoHHAs WKona
CreneHb ¢ uensiM nokasaresiem 14 (resh.edu.ru)
[enumocTs 7 Anrebpa - 8 knacc - Poccuitckas anekTpoHHas wkona
(resh.edu.ru)
- Anrebpa - 8 knacc - Poccuitckas anekTpoHHas wkona
MosTopeHue, 060bLEHNE, CUCTEMATUIALMS 3HAHMMA 10 (resh.edu.rv)
8 knacc (Ffeometpus)
.. leometpus - 8 knacc - Poccuiickas 3neKkTpoHHAs WwKosd
HeTbIpéxyronbHMKM 22 (resh.edu.ru]
leometpus - 8 knacc - Poccuiickas 3neKkTpoHHAs LWKosd
MNMonobue 16
A (resh.edu.ru)
Mhowans 16 leometpus - 8 knacc - Poccuickas 3neKkTpOHHAs LWKomd
tan (resh.edu.ru)
leometpus - 8 knacc - Poccuickas 3neKkTpOHHAs LWKomd
Teopema [Nndaropa n Havana TpuroHomeTpmm 18 (resh.edu.ru)
.. leometpus - 8 knacc - Poccuickas 3neKTpOHHAs LWKomd
Yrnbl U 4eTbIPEXYTrONbHMUKM, CBA3AHHbIE C OKPYXHOCTbIO 20 (resh.edu.ru]
< leometpus - 8 knacc - Poccuitckas snekTpoHHas wwKona
MosTopeHue, 060bLIEHNE, CUCTEMATUIALMS 3HAHMMA 10
(resh.edu.ru)
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8 knacc (BepostHocts 1 cTatucTHKa)
MNosTopeHue kypca 7 knacca 3
Mroxectea 4
BepositHocTb cnyyaitHoro cobbitus 4
OnucatensHas ctatuctuka. PaccenBanme gaHHbIX 5
BeegeHue B Teopumio rpacos 3
Jloruka 2
Onepaumu Hag cny4aiHbiMKM cobbiTusamu. CnoxeHne BeposiT- 3
HoCTEMN
YcroBHOs BEPOSTHOCTb, YMHOXEHME BEPOSITHOCTEM, HE3OBM-
CUMble COBBITUS
MNoeTOpeHue, 0b6obleHne, CUCTEMATU3ALMS 3HAHMMA
9 knacc (Anre6pa)
OI23—2025: 3apanus, oteeTsl, pelienns (sdamgia.ru)
DyHkumu 25 Anreopa - 9 knacc - Poccuiickas 3JIEKTpOHHAS IIKOJIA
(resh.edu.ru)
KsappaTHbie HepaeeHcTBa 15 Or23—2025: 3aaanus, oteeTsl, pelienns (sdamgia.ru)
Anre6pa - 9 kimacc - Poccmiickasi 3JIeKTpOHHAs ITKOJIa
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 25
(resh.edu.ru)
YucnoBble NOCNenoBATENBHOCTH M MPOrPECCUM 25 OI2—2025: 3apanms, oteeTsl, pewenus (sdamgia.ru)
Aunreopa - 9 kimacc - Poccuiickasi 3JIeKTpOHHAs IIIKOJIa
CreneHb ¢ pauMoOHAbHBIM NOKA3ATENEM 12
(resh.edu.ru)
MosTopeHue, 060bLEHNE, CUCTEMATUIALMS 3HAHMMA 34 Or23—2025: 3aaanus, oteeTsl, pelienns (sdamgia.ru)
9 knacc (Feometpmsi)
leometpus - 9 knacc - Poccuitckas anekTpoOHHAs LKONa
PelueHne TpeyronbHmkos 22
(resh.edu.ru)
leometpus - 9 knacc - Poccuitckas anekTpOHHAsS LKONa
Mopobue TpeyronbHMKOB 12
(resh.edu.ru)
leometpus - 9 knacc - Poccuitckas snekTpoOHHAsS KON
MeTtog koopanHar 10
(resh.edu.ru)
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Bexrop 20 leometpus - 9 knacc - Poccuitckas anekTpOHHAs LKond
(resh.edu.ru)

[114HG OKPYXHOCTH 1 MIOWATS KPYTG 16 I('Zc;rz':ipuwfu)- Q@ knacc - Poccuitckas 3nekTpoHHAs wKona

[lBHKeHMs MNOCKOCTH 10 I('Zc;rz':ipuwfu)- Q@ knacc - Poccuitckas snekTpoHHAs LwKona

MNoeTOpeHue, 0b6obLeHne, CUCTEMATUIALMS 3HAHMMA 12 Ol2—2025: 3aganus, oteeTsl, pewenus (sdamgia.ru)

9 knacc (BepostHocTs 1 cTatMcTHKa)

MNoeTopeHue kypca 8 knacca 3

SnemMeHTbl KOMBUHATOPUKM 6

[eomeTpuryeckas BEPOATHOCTb 3

Mcnbiranus beprynnu 6

CnyyaiHas BennumnHa 3

HucnoBble XaPAKTEPUCTUKM CITYHAMHBIX BENMYMH 6

3akoH 6onblumx yncen 3

MNoeTOpeHue, 0b6obleHne, CUCTEMATUIALMS 3HAHMIMA 4

2. MNoypoyHoe NNaHUPOBAHME, COTNACHO KANEHAAPHOMY y4eBHOMY rpadmky

Pazgensl, Tembl

Konu-
YyecTBo
yacos

K3C/ocHoeHbie Buab pestensHocTn obyuatowmxcs Popma KoHTpONS € yKasa-

HUEM BPEMEHM, OTBOAMMOTO

HQ NPOBEAEHME OLEHOUHbIX
npouenyp

7 xnacc. Anrebpa

lNosTopeHue. PaunoHanbHble Yncna

BeinonHsaTb, couetas ycTHble M MUCbMEHHbIE NPH-
EMbl, apUPMeTUIecKme AEMCTBUS C PALMOHANb-
HbIMM YUCIIAMM
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MNosTopeHne. CpasHeHue, ynopsaaounsaHue n apupmetnieckme
AEWCTBMS C PALMOHANBHBIMU YUCIIAMM

HaxopnTb 3HOYEHMS YMCNOBBIX BLIPAXEHMHA,
NPMUMEHSTb Pa3HOOBpa3Hble cnocobbl U NPHUEMBI
BbIYMCIIEHMS 3HAYEHMM APOBHBIX BbIPAXEHMUH,
COAEPXALLUMX ODLIKHOBEHHbIE M [ECHTUYHbIE
Apobu

lNoBTopeHue. HYucnosas npsmas, Mmoaynb Ymucna

N306paxaTb HO KOOPAMHATHOM NPSIMOM TOUKM,
COOTBETCTBYIOLLME 30AAHHBIM KOOPAMHATAM, MO-
KO3bIBATb MOAYb YMUCIA

MNosTopeHue. MpoueHTsl, 3anmMch NPOLEHTOB B BUAE APO6H
Apobu B BUAE NPOLEHTOB

NepexoanTb OT 0AHOM HOPMBI 3AMUCHK YMcen K
Apyroi (npeobpa3oBbiBaTL AECSTUYHYIO APOOL B
npoueHTb M Hao60poT)

MNoBTOpeHme. Tpu OCHOBHbIE 30AAYM HA NMPOLIEHTSI

3HaTb TPM TANA 3004 HA NPOLEHTLI. YMeTb pe-
LIATb TAOKME 30404M

MNoeTopeHune. Tpn ocHOBHbIE 30AAYM HO NPOLEHTLI

3HaTb TPM TANA 3004 HA NMPOLEHTLI. YMeTb pe-
LIATb TAKME 30404M

MosTopeHue. PelieHne TeKCTOBbIX 30404 ApUPMETUHECKMM CMO-
cobom

PelwaTte NpakTMKO-OPUEHTUPOBAHHbLIE 3aAA4H,
CBSI3AHHbIE C OTHOLIEHWEM BENUYMH, NPONOPLM-
OHONbHOCTLIO BEIMYMH, MPOLEHTAMM, MHTEpNpe-
TMPOBATL PE3YNbTAThlI PELUIEHNUs 30404 C YH4ETOM
OFPAHMYEHUM, CBA3AHHbLIX CO CBOMCTBAMM paC-
CMATPMBAEMbIX OBbEKTOB

NoBTopeHue. PelieHne 3004 M3 peanbHOM NPAKTUKM HA YACTH,
APO6H, MPOLEHTHI, TPUMEHEHME OTHOLLEHMIA M NPOMOPLMIA NPK
pelieHnn 3apay

PewwaTb NpaKTUKO-OPHUEHTUPOBAHHbIE 3AAAYUM,
CBSI3AHHbIE C OTHOLIEHWEM BENUYMH, NPOMNOPLMU-
OHQMNBHOCTbIO BENMUYMH, NPOLLEHTAMM, UHTEPNPE-
TUPOBATbL PE3YNbTATbl PELUEHNUS 3a40Y C YHETOM
OrPAHUYEHMM, CBA3AHHBIX CO CBOMCTBAMM paC-
CMATPMBAEMbIX OBBEKTOB

MNoBTopeHue. Pelenne 30404 M3 peanbHOM NPAKTMKM HA HACTH,
ApPObM, NPOLEHTbI, MPUMEHEHWE OTHOLLEHWI U NPOMOPLMIA NPK
peLeHnn 3aaad

Pelwate NpakTMKO-OPUEHTUPOBAHHbLIE 3AAA4H,
CBA30HHbIE C OTHOLIEHWEM BESTIMYMH, NPONOPLM-
OHOMIbHOCTbIO BE/IMYMH, MPOLEHTAMM,
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MHTEPNPEeTUPOBATL PE3YSbTATHI PELLIEHNS 3aA4AY
C Y4ETOM OTPAHUYEHMH, CBA3AHHBIX CO CBOW-
CTBOMM PACCMATPUBAEMBIX OOBLEKTOB

MNoeTopeHue. PeanbHble 3aBUCHMOCTH; peLLueHWe 30AAY HA ABU-
xeHue, paboTy, NoKynku, Hanoru

PewwaTb NpaKTUKO-OPUEHTUPOBAHHbIE 3AAAY4M,
CBSI3AHHbIE C OTHOLIEHWEM BENUYMH, NPONOPLMU-
OHQMNBHOCTLIO BENUYMH, NPOLLEHTAMM, UHTEPNPE-
TMPOBATL PE3YNbTATHl PELUIEHNUS 30404 C YH4ETOM
OTrPAHMYEHMM, CBA3AHHbBIX CO CBOMCTBAMM paC-
CMATPUBOEMbIX OBBEKTOB

KoHtponbHas pabota no teme "Paunoransbie yucna”

KoHrponbHas pabota

KOOPJJMHCITG TOYKM HA I'IpSlMOI‘/'i

N306paxaTb HO KOOPAMHATHOM NPSIMOM TOUKM,
COOTBETCTBYIOLIME 3QAAHHBIM KOOPAMHATAM,
Ny4Mn, OTPE3KM, MHTEPBAIbI, 3AMUCHIBATL YMCIIO-
Bbl€ MPOMEXYTKM HQ aNrebpanyeckoM s3blke

Hucnoeble NPOMEXYTKM

N306paxaTb HO KOOPAMHATHOM NPSIMOM TOUKM,
COOTBETCTBYIOLLME 3AAAHHBIM KOOPAMHATAM,
Ny4u, OTPE3KM, MHTEPBANbI, 3AMUCBIBATL YUCIO-
Bble MPOMEXYTKM HO anrebpanyeckom s3bike

Hucnosble NpoMeXyTKM

N306paxatb HO KOOPAMHATHOM MPSIMOM TOYKM,
COOTBETCTBYIOWWME 30J0HHBIM KOOPAMHATAM,
Ny4n, OTPE3KM, MHTEPBASIbI, 3AMMUCHIBATL YUCIIO-
Bbl€ MPOMEXYTKM HO aNrebpanyeckoMm s3blke

PaccrosHue mexay AByMs TOYKAMM KOOPAMHATHOM NPSIMOIA

N306paxatb HO KOOPAMHATHOM MPSIMOM TOUKM,
COOTBETCTBYIOWME 3AAAHHBIM KOOPAMHATAM,
Ny4u, OTPE3KU, MHTEPBASbI, 3AMUCHIBATL YMCNO-
Bbl€ MPOMEXYTKM HO aNrebpamnyecKoM s3blke

MpsiMoyronbHas cuctema koopanHat. Abcumcca u opamHaTa
TOYKM HO KOOPAMHATHOM MAIOCKOCTH

OtmeuaTb B KOOPAMHATHOM MAOCKOCTM TOYKM MO
3000HHbIM KOOPAMHATAM

MpsimoyronbHas cuctema koopanHart. Abcumcca n opaMHaTa
TOYKM HO KOOPAMHATHOM MNOCKOCTH

OTmeuaTs B KOOpJJMHGTHOﬁ NNOCKOCTU TOYKM NO
30A0HHBIM KOOPAMHATAM
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MNprmepsl rpadukoB, 30[0HHBIX GOPMYNAMM

OnucbiBaTh ¢ NOMOLLbIO GYHKLMIA M3BECTHBIE 30~
BMCMMOCTM MeXAy BEIMYMHAMM: CKOPOCTb,
BPEMS$l, POCCTOSHME, LEHY, KONMYECTBO, CTOU-
MOCTb, MPOU3BOANTENBHOCTL, BPEMs, 0ObEM pa-
60Tl

MNprmepsl rpadurkoB, 30[0HHBIX GOPMYNAMM

OnucbiBaTh ¢ NOMOLLbIO GYHKLMIA M3BECTHbIE 30~
BMCMMOCTU MeXAY BEIMYMHAMM: CKOPOCTb,
BPEM$l, POCCTOSHMUE, LEHY, KONMYECTBO, CTOU-
MOCTb, MPOU3BOANTENBHOCTL, BPEMs, OObEM pa-
60Tl

YreHue rpadpuKoB peanbHbiX 30BUCMMOCTEM

MoHnmaTs rpaduueckmiti cnocob npepcrasne-
HUS M AHONM3A MHPOPMALMKM, U3BNEKATL U UH-
TEPNpPETUPOBATL MHPOPMALMIO U3 TPAdUKOB
peanbHbIX NPOLLECCOB 1 3ABUCUMOCTEN

qDYHKLIMOHC]J'IbeIe 30BUCHMMOCTHU MEXAY BETUYNMHAMMU

OnucbiBaTh € NOMOLLBIO GYHKUMIA M3BECTHbIE 3Q-
BUCUMOCTM MEXAY BENMYMHAMM: CKOPOCTb,
BPEMSI, PACCTOSIHUE, LEHY, KOIMYECTBO, CTOM-
MOCTb, MPOU3BOANTENBHOCTb, BpeMsi, 0bbéM pa-
6OoTHI

MoHstne dyHKumn. PyHKLMS KAK MATEMATUYECKAS MOLENb pe-
anbHOro npouecca

Wcnonb3osate anrebpanyeckyto TepMUMHONOTMIO
M CMMBONIMKY, NMPUMEHNTL €€ B NpoLLecce 0CBoe-
Husi y4eBHOro marepuana

MNoHsTne dyHKuMM. PyHKLMSA KOK MOTEMATUYECKAS MOAENb Pe-
QNIbHOTO MpoLecca

Haxopntb 3HaYeHMe PpyHKUMM NO 3HAYEHMIO €€
apryMmeHTa

MoHstne dyHKumn. PyHKLMS KAK MATEMATUYECKAS MOLENb pe-
anbHOro npouecca

HaxopuTb sHa4YeHne byHKLMM NO 3HAYEHMIO eé
apryMeHTa

O6nactb onpegenerus U 0bnacTb 3HAYEHUIH GYHKLMM

WNcnonb3osate anrebpanyeckyto TepMUMHONOTMIO
M CMMBOINKKY, MPUMEHSTb €8 B NpoLecce OcBoe-
HUs yyebHOro Matepuana
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Ob6nactb onpefenexuns 1 0bnacTb 3HAYEHUI BYHKLMM

Mcnonb3osate anrebpanyeckyto TepMUHONOMUIO
1 CUMBOJIMKY, MPUMEHSTL €€ B NPOLIECCe OCBOE-
HUs yyebHOro Matepuana

Cnocobsl 3apaHmsi GyHKLMM

3HaTb cnocobsl 30AaHMS DYHKLMMA

[paduk pyHKLMM

Crpouts rpadmku nuHenHbix dyHkumi. CtpounTs
rpaduk byHkumn y = | x|

KoHtponbHas pabota no teme "KoopanHatel u rpacbuku. PyHk-

LM

KoHrponbHas pabota

BprCI)KeHMe C nepemMeHHbIMN. 3HaveHne BbIPAXEHNA C NepemeH-
HbIMHU

HOXO,D,VITI: 3HA4YeHuqa 6YKBeHHbIX BprCI)KeHMﬁ
NpPY 3a0AHHbBIX 3HAYEHNAX NEPEMEHHbBIX

BeipaxeHue ¢ nepeMeHHbIMU. 3HAYEHUE BLIPAXKEHMS C NepemeH-
HbIMM

Haxopuntb 3HauYeHKs ByKBEHHbIX BbIPAXKEHMH
NPY 30A0HHBIX 3HAYEHUSIX NEPEMEHHbIX

BeipaxeHue ¢ nepeMeHHbIMU. 3HAYEHUE BLIPAXKEHMS C NepemeH-
HbIMM

Haxopuntb 3HauYeHHs ByKBEHHbIX BbIPAXKEHMH
NPW 30A0HHBIX 3HAYEHUSIX NEPEMEHHbIX

lNpenctapneHme 3aBUCMMOCTM MEXY BENMYMHAMM B BUaE dop-
MYJibl

YMeTb pabotarts ¢ popmynon, Bbipaxats B pop-
Myne 3aAaHHYIO BENUYMHY

lNpenctaBneHne 30BUCUMOCTM MEXAY BENMYMHAMM B BLuae $op-
MYibl

YMeTb pabotarts ¢ popmynon, Bbipaxats B pop-
MyJie 3aAaHHYIO BENUYUHY

Beiumcnenms no popmynam

HaxoaunTte 3HaueHMst ByKBEHHbIX BbIPAXEHMA
NP 3040HHbLIX 3HOYEHUAX NEPEMEHHBIX

Beiuncnenus no popmynam

HaxoamnTte 3HaueHMst ByKBEHHbIX BbIPAXEHMMA
NPM 30[0HHbIX 3HOYEHUAX NEPEMEHHbIX

YpaeHeHue c ogHolM nepemerHol. KopeHb ypaBHeHHMs

PewaTb nuHelHbIe YpaBHEHMS C OQHOW nepe-
MEHHOM, NPMMEHSS NPABMNA Nepexona oT UC-
XOAHOrO YPABHEHMS K PABHOCUIIBHOMY EMY.
[NpoBepsTh, SABNAETCS IM YUCNIO KOPHEM YPABHE-
HUS
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CsoiicTBO YPOBHEHWI C OQHOW NEPEMEHHOM

PewaTb nuHelHbIe YpaBHEHMS C OQHOW nepe-
MEHHOM, NPMMEHSS NPABMNA Nepexonad oT UC-
XO[HOIO YPABHEHMS K PABHOCUIIBHOMY eMY.
[NpoBepsaTb, ABASETCH M YUCIIO KOPHEM YPABHE-
HMS

CBoiiCTBO YPUBHEHWI C OQHOW NEPEMEHHOM

PewaTb nuHelHbIE YpOABHEHMS C OQHOW Nepe-
MEHHOM, NPMMEHSS NPABMNA Nepexona oT UC-
XO[HOrO YPABHEHMS K POBHOCUIIBHOMY €My .
[NpoBepsaTb, ABASETCS M YUCIO KOPHEM YPABHE-
HUMS

PaBHocunbHOCTb YpaBHEHMM

3HaTb onpefeneHne PABHOCUIIbHBIX YPABHEHMI

YPCIBHeHMe KAK MaTemMatmnyeckaa Mmogenb pecanoﬁ cUTyaumm

Cocrasnsatb MaTeMATHUHECKYIO MOAeNb K 3aaa4e

Yucno KopHel IMHENHOTO YPABHEHMs

MoaBupaTh NPUMEpPLI NAP YUCEN, SBASIOLLMXCS
peLlEHNEM TMHENHOTO YPABHEHMS C ABYMs Me-
PEMEHHbIMM

Y1cno kopHeH NMHENHOTO YPABHEHMS

MopbupaTts npMMepbl AP YMUCen, SBASIOLLMXCS
peLlEHNEM NTMHENHOTO YPABHEHMS C ABYMs Me-
PEeMEHHbIMM

Pewwenune TekcToBbIX 30404 C MOMOLLIO JIMHEMHbIX ypGBHeHM;i

Cocraenatb MATEMATHUHECKYIO MOLENb K 3aAa4e

JInneiHoe YpdaBHeEHMNE, coaepXaLllee 3HaK moayna

YMeTb peluaTth IMHENHOE YPABHEHWE, COpepXa-
Lee 3HaK Mofyns

KoHtponbHas pabota no temam "BeipaxeHus ¢ nepemeHHbiMu",
"J1nHelHble ypaBHeHus"

KoHTponbHas pabota

CreneHb HATYpPaAnbHbIM NOKA3ATENEM

YmeTsb HAXOOMTb OCHOBAHKME MU NOKA3ATENDb CTe-
neHn

Ceo#cTBa cTeneHu ¢ HATYpanbHbIM NOKA3ATENEM

Mcnonb3oBaTh CBOWCTBA CTENEHEN C HATYpPab-
HbIMM MOKA3ATENSIMM At NPeObPA30BAHMS Bbl-
PaXeHUH
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CeoMcTBa cTeneHu ¢ HATYpanbHbIM NOKA3dATenem

Mcnonb3oBaTte CBOWCTBA CTEMEHEN C HATYPAIb-
HbIMM MOKA3ATENIMM A NPeobpPA30BAHMS Bbl-
PaXeHUH

CeoMcTBa cTeneHu ¢ HATYpanbHbIM NOKA3dATeNnemM

Mcnonb3oBaTe CBOWCTBA CTEMEHEN C HATYPAIb-
HbIMM MOKA3ATENIMM A NPeobpPA30BAHMS Bbl-
pPaXeHUH

3anucek Yncna B OECSTUYHOM MO3ULUUOHHOM CUCTEME CUUCTIEHMS

MepexoanTb OT ofHOM GOPMBI 3AMUCH YKMcen K
Apyroi (npeobpa3oBbiBaTL AECSTUYHYIO APOOL B
OBbIKHOBEHHYIO, OBBIKHOBEHHYIO B AECSTUYHY!IO,
B YOCTHOCTH, B GECKOHEUYHYIO AECATUYHYIO
Apobe)

3anucek Yncna B OECSTUYHOM MO3ULUUMOHHOM CUCTEME CUUCTIEHMS

NepexoanTb OT 0AHOM HOPMBI 3AMUCHK YMcen K
Apyroi (npeobpa3oBbiBaTL AECSTUYHYIO APOOL B
0BbIKHOBEHHYIO, OBBIKHOBEHHYIO B AECSTUYHY!IO,
B YOCTHOCTH, B GECKOHEYHYIO AECATUYHYIO
Apobe)

Ogptounenbl. OpgHounex ctanaapTHoro Buaa. Crenexb oaHoO-
uneHa

BbinonHsaTe Npeobpa3soBaHmMs OAHOUNEHA B OA-
HOYNEeH CTAHAAPTHOrO BMAQ, ONpeaensTb cTe-
NneHb OOHOYIEHA

Ogptounenbl. OpgHounex ctangapTHoro Buaa. CreneHb ogHoO-
yneHa

BbinonHsate npeobpa3soBaHmMs OAHOUNEHA B OA-
HOYNEeH CTAHAAPTHOrO BMAQ, ONpeaensTb cTe-
NneHb OOHOYSIEHA

Mtorounexbl. MHorounen crangaptHoro suaa. CreneHb MHOroO-
yneHa

BbinonHate npeobpa3oBaHms Lenoro Bbipaxe-
HWUS1 B MHOTOUYJIEH NPUBEAEHMEM NOJODHBIX Cra-
raembIX, PAcKpbITUEM CKOBOK. YMETb HOXOAMT
CTAHAAPTHbIN BUL, MHOTOYSIEHd, CTEMNEeHb MHOTO-
yneHa

Mtorounexbl. MHorounen crangaptHoro supa. CreneHb MHOro-
YneHa

YMeTb HAOXOANTb CTAHAAPTHBIM BUA MHOTOYNIEHQ,
cTeneHb MHOTouYneHa
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BbinonHsate npeobpa3soBaHms Lenoro sLipaxe-
CnoxeHue u BbIYUTAHME MHOTOYNIEHOB 1 HWUS B MHOTOYMEH NPUBEAEHMEM NOAODBHbIX Ca
raemblx, PACcKpbITMEM CKOBOK

BbinonHsate npeobpa3soBaHms Lenoro sbipaxe-
CnoxeHue u BbIYUTAHME MHOTOYNIEHOB 1 HWUS B MHOTOYMEH NPUBEAEHMEM NOAODBHbIX Ca
raembix, PAcKpbITUEM CKOBOK

BbinonHsiTe npeobpa3oBaHms Lenoro Bbipaxe-
CnoxeHue u BbIYMTAOHME MHOTOUNEHOB 1 HWSi B MHOTOUMIEH MPUBEAEHUEM NOAOBHBIX Cna
raemblX, PACKpbITUEM CKOBOK

BeinonHsats YMHOXeHNe ogHOo4YNeHa Ha MHOro-

YMHOXEHUE U AeneHne MHOTOYNIEHOB 1

YNEH M MHOTOYNIEHA HO MHOTOYNEH

BbinonHsiTb yMHOXEHME OQHOUYNIEHA HO MHOTO-
YMHOXEHUE U AeneHMe MHOTO4YNIEHOB 1

YNeH U MHOTOYNEHA HO MHOTOYNEH

BbinonHsiTb yMHOXEHME OQHOUYNIEHA HO MHOTO-
YMHOXEHUE 1 fefleHMe MHOrO4SIEHOB 1

YNEH M MHOTOYNIEHA HO MHOTOYNEH

BbinonHsTh yMHOXEHME OBHOUYNIEHO HO MHOTO-
YMHOXeEHUE U feneHne MHOTO4YNIEHOB 1

YieH M MHOTro4YseHd Ha MHOro4neH

BbinonHsiTe npeobpa3oBaHms Lenoro Beipaxe-
MpeobpasoBaHme LEenoro BbIPAKEHUS B MHOTOUNEH 1 HWSi B MHOTOUMIEH MPUBEAEHUEM NOAOBHBIX CNa
raemblX, PAcKpbITUEM CKOBOK

BbinonHsiTe npeobpa3oBaHms Lenoro Beipaxe-
MNpeobpasoBaHme LENoro BbIPAXeHMs B MHOTOUSEH 1 HWSI B MHOTOU/IEH NPHUBEAEHUEM NOAOOHBIX Ccna
raemblX, PacKpbITUEM CKOBOK

BbinonHsiTe npeobpa3oBaHms Lenoro Beipaxe-

MNpeobpa3oBaHMe LENOro BLIPAXEHMS B MHOTOUEH 1 HWUSI B MHOTOUMIEH NPUBEAEHMEM NOJOBHbIX Cna-
raembIX, PAcKpbITHEM CKOBOK
KopHu MHorouneHa 1 Monb30BATLCS NOHSTUEM: KOPHU MHOFOYNEHA

KopHu MHorouneHa 1 [Nonb3oBATLCS MOHATUEM: KOPHWU MHOTOUNEHA
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Toxpectso. ToxaecTseHHble NpeobpasoBaHms anrebpanyeckmnx
BbIPAXEHMM

BbinonHsate npeobpa3soBaHms Lenoro sLipaxe-
HWUS B MHOTOYMEH NPUBEAEHMEM NOAODBHbIX Ca
raemblx, PACcKpbITMEM CKOBOK

Toxpectso. ToxgecTBeHHble NpeobpasosaHus anrebpanyeckmnx
BbIPAXEHMM

BbinonHsate npeobpa3soBaHms Lenoro sbipaxe-
HWUS B MHOTOYMEH NPUBEAEHMEM NOAODBHbIX Ca
raembix, PAcKpbITUEM CKOBOK

Toxpectso. ToxaecTseHHbie NpeobpasoBaHus anrebpanyeckmnx
BbIPAXEHMM

BbinonHsiTe npeobpa3oBaHms Lenoro Bbipaxe-
HWSi B MHOTOUMIEH MPUBEAEHUEM NOAOBHBIX Cna
raemblX, PACKpbITUEM CKOBOK

Toxpectso. ToxaecTseHHbie NpeobpasoBaHms anrebpanyeckmnx
BbIPAXEHMM

BbinonHsiTe npeobpa3oBaHms Lenoro Bbipaxe-
HWSI B MHOTOUMIEH MPUBEAEHMEM NOAOOBHbIX Ccna
raemblX, PACKpbITUEM CKOBOK

Toxpectso. ToxaecTseHHble NpeobpasoBaHus anrebpanyeckmnx
BbIPAXEHMM

BbinonHsiTe npeobpa3oBaHms Lenoro Bbipaxe-
HWSI B MHOTOUMIEH MPHUBEAEHMEM NOAOBHBIX Ccna
raemblX, PAcKpbITUEM CKOBOK

ﬂ,OKG 3ATENbCTBO TOXAOECTB

BbinonHsiTe npeobpa3oBaHms Lenoro Bbipaxe-
HWSI B MHOTOYMIEH NPKBELEHMEM NOJOBHbIX Cna-
raembiX, PAcKpbITUEM CKOBOK

KoHtponbHas pabota no temam "CreneHb ¢ HATypanbHbIM NOKA-
satenem”, "MHorounenb!"

KoHtponbHas pabota

KBappaT cyMmbl M KBOAPAT PA3HOCTU ABYX BbIPAXEHMMA

[NprmeHsTb popMyINbl KBAAPATA CYMMbI M KBAZ-
pPATA PA3HOCTM ABYX BbIPAXEHWUM

KBappaT cyMmbl HECKOMBKMX BbIPAXEHMIA

[NprMeHsTb popMynbl KBAAPATA CYMMbI M KBAS-
pATa PA3HOCTU ABYX BbIPCAXEHMM

Ky6 cymMbl 1 Ky6 pa3HOCTM ABYX BbIPAXEHMIA

MpuMensiTb popmynbl Kyba cyMmbl M kyba pas-
HOCTU ABYX BbIPOXEHNM

PasHocTs KBAAPATOB ABYX BblpO)KeHVIl:i

MNpuMeHsTE PopMyny pa3HOCTM KBOAPATOB

[NponsBeneHMe PA3HOCTM M CYMMbI fIBYX BbIPCXKEHMHA

MNpuMeHsTE POopMyny pa3HOCTM KBOAPATOB

[NpownsBeneHMe PA3HOCTM M CYMMbI IBYX BbIPCXKEHWH

MNpuMeHsTE PopMyny pa3HOCTM KBOAPATOB
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CyMMma 1 pasHocTb KybOB ABYX BbIPAXEHMHM

MprMeHsTL GOPMYIbI CyMMbI M PA3HOCTH Ky60B
ABYX BbIPAXEHMH

CyMMma 1 pasHocTb KybOB ABYX BbIPAXEHMHM

MprMeHsTL GOPMyIbI CyMMbI M PA3HOCTH Ky60B
OBYX BbIPAXEHMUH

PasnoxeHne MHOrouneHa Ha MHOXMTENM

OcyluecTBnsiTe pa3noXeHMe MHOTOUIEHOB HA
MHOXWTESU C MOMOLLIO BBIHECEHMS 30 CKOBKM
0bLIEro MHOXMTENS, TPYNMUMPOBKM CAArAEMbIX,
npUMeHeHUs GOPMYN COKPALLEHHOTO YMHOXe-
HUS

NponsBeneHMe PA3HOCTM M CYMMbI IBYX BbIPAXEHWHA, CYMMA M
PA3HOCTb KybOB ABYX BbIPAXEHMH

MprMeHsTb GOPMYIbl CyMMbI M PA3HOCTH Ky6oB
OBYX BbIPAXEHNUM

PaznoxeHne MHOroyneHa Ha MHOXMUTENU

OcyuiecTtBnsTe pasnoxeHne MHOTOUIEHOB HA
MHOXMTENM C MOMOLLBIO BbIHECEHMS 30 CKOBKM
0bLero MHOXMTENS, rPYNMUPOBKM CIAraEMBIX,
npUMeHeHus GOPMYN COKPALLEHHOTO YMHOXe-
HUS

BuiHeceHue o6u.|,ero MHOXMTENS 30 CKOBKM

OcyLuecTBsiTb pa3NOXEHME MHOTOUIEHOB HA
MHOXMTENN C MOMOLLbIO BbIHECEHMS 30 CKODKM
obLwero MHOXUTENS

Mertoga rpynnuposku

OCYU.LeCTBﬂﬂTb pa3noxeHne MHOro4neHoB Ha
MHOXHUTENN C NOMOLLbIO FPYNNUPOBKK cnarae-
MbIX

KontponbHas pabota no teme "Popmynbl COKPALLEHHOTO YMHO-
xenusa"

KoHtponbHas pabota

Henumocts uenbix umcen. CsoncTea eNMMOCTH

3HaTb NOHATUE OENMMOCTU, CBOMCTBA AENMMO-
CcTH

Henumocts uenbix umcen. CsoncTea eNMMOCTH

[NpUMeHATb NPU3HAKK LENUMOCTH, PA3NOXEHUE
HO MHOXMTENM HOTYPAJIbHbIX YMCEN

MNpocTble M cocTaBHble YMCna. HETHbIE M HEYETHbIE YMcna

3HaTb onpefeneHne NPOCTOro YUCA, COCTAB-
HOTO YMCNA, YMETb 3AMUCLIBATL HOPMYIION
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YEeTHbIE YMCNA, HEYETHbIE YUCNA, NPUBOAMUTDL
npumepsl

MpwusHaku genumoctmn va 2, 4, 8, 5,3, 6,9, 10, 11

3HaTb NPU3HAKM BENMMOCTH, YMETb NPOBOAUT
NPOCTble AOKA3ATENLCTBA HA AESIUMOCTD

MpwusHaku genumoctn va 2, 4, 8, 5, 3,6, 9, 10, 11

anMeHﬂTb NPU3HAKK AENTUMOCTHU, PA3NTIOXEHNE
HOA MHOXMWTEJIM HATYPAJIbHbIX YNCEN

MNpHU3HAKKM AENMMOCTH CYMMbI M NPOU3BEAEHMS LENbIX YUCEN NpK
pelleHnn 30404

[prMeHsTb NPU3HAKK AENUMOCTH, PA3NOXEHUE
HO MHOXMTENM HOTYPASIbHBIX YMCEN

Hanbonblmi obwmi genmrens n HaMMmeHbluee obLuee KpATHOE
ABYX uncen

YMeTb HOXOAMTb HOMBONBLWKMIA OBLWMI aenuTens
M HOMMEHbLUee obLiee KPATHOE ABYX YMCen

B3aumHo npocTbie uncna

3Hats onpepeneHne B3AMMHO NPOCTbIX YMCen,
OOKA3bIBATb, YTO YMCna ﬂBﬂﬂIOTCFl/He ABNAIOTCA
B3AMMHO NPOCTbIMU

Anroputm Esknunpa. [enenne c octatkom

3HaTs anroputm Esknnaa

CpCIBHeHI/Iﬂ LenbixX 4ucen no Moaynto HAaTypanbHOro Yucna

YMeTb BbINOMHSATb CPABHEHME LiENbIX YUCEN NO
MOAYJIIO HOTYPAJILHOTO YMCAa

JImHeltHas dyHkuUms, e€ cBOMCTBA

Haxopntb 3HaYeHMe PpyHKUMM NO 3HAYEHMIO €€
apryMeHTa

JInHelHas yHKUMs, e€ cBoKCcTBa

Haxoputb sHadYeHne byHKLMM NO 3HAYEHMIO eé
aprymeHTa

JInHelHas yHKUMs, e€ coKcTBa

Haxopntb 3HaYeHMe PpyHKUMM NO 3HAYEHMIO €€
aprymeHTa

[padmk nuHerHOM byHKLMM

CrpouTtb rpadmku nnHerHbIX GyHKUMA.

[padmk nuHerHOM dyHKLMM

Crpoutb rpadmku nnHerHbIX GyHKUMA.

[paduk nuHerHOM byHKLMM

Crpoutb rpadmkm nMHeRHbIX GYHKLMA.

[paduk nnHenHON GyHKLMM

Crpoutb rpadmkm nuHeRHbIX GYHKLMA.

lpaduk dyHkummy = | x |

Crpoutb rpadmkm nuHeHbix dyHKunin. CTpouTs
rpaduk GyHkumn y = | x|
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Fpaduk byHkummy = | x |

Crpouts rpadmku nuHenHbix dyHkumi. CtpounTs
rpabuk byHkumn y = | x|

Fpaduk dyHkummy = | x |

Crpouts rpadmku nuHenHbix dyHkumi. CtpounTs
rpaduk dyHkumn y = | x|

lpaduk byHkummy = | x |

Crpouts rpadukm nuHeitHbix GyHkumi. CTpouTs
rpaduk dyHkumn y = | x|

KycouHo-3apaHHble $yHKLmM

MNoHnMaTb popMyNy KyCOUHO-3OAAHHOM PYHK-
uwn. YMeTb No rpadmKy HOXOAUTb 3HAYEHME
bYHKUMM MO 30A0HHOMY APTYMEHTY

KycouHo-3apaHHble dyHKLmM

YMeTb GHANUTUYECKM HOXOAUTb 3HAYEHME KY-
COYHO-30AAAHHOM PYHKLMK NO 30AAHHOMY apry-
MEHTY

KycouHo-3anaHHble dyHKLmM

YMeTb cTpouTb NpocTbie rpaduKu KyCo4HO-3a-
AQHHbIX QYHKLMM

KycouHo-3anaHHble dyHKLmM

YMeTb CTPOUTb MPOCTbie rPAdUKM KYCOYHO-3a-
AQHHbIX GYHKLMA

KoHtponbHas pabota no temam "Hdennmocts", "JTnneitHas byHk-

LS

YMeTb cTponTb NpOCTbie rPAPUKM KYyCOYHO-3a-
AQHHbIX GYHKLMMA

KoHtponbHas pabota

YpaBHeHMe ¢ ABYMsi NepeMEHHbIMM

MopbupaTts npMMepbl AP YMUCEnN, SBASIOLLMXCS
peLIEHNEM NTMHENHOTO YPABHEHMS C ABYMs Me-
PEMEHHbIMM

YpaBHeHMe ¢ ABYMsi NepeMEHHbIMM

MopbupaTts NpMMepbl AP YMCen, SBASIOLLMXCS
peLIEHNEM NTMHENHOTO YPABHEHMS C BYMs Me-
PEeMEHHbIMM

[pacmk NMHeMHOro ypaBHEHUS C ABYMS NEPEMEHHbBIMM

CTpouTb B KOOPAMHATHOM NNOCKOCTH rpadmk
NIMHEMHOTO YPABHEHUS C ABYMSI NePEMEHHbIMM;
nonb3yscb rpadrKoM, NPUBOAUTL NPUMEPDI pe-
LIEHMS YPABHEHMS

[PaduK NMHEMHOTO YPABHEHUS C ABYMS NEPEMEHHbBIMM

CrpouTb B KOOPAMHATHOM MAOCKOCTU rpadmK
JIMHEMHOTO YPABHEHMS C ABYMSI MEPEMEHHbIMK;
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nonb3ysicb rPAPUKOM, MPUBOAUTL NPUMEPSHI pe-
LWEHUs YPOBHEHMS

CucteMbl nMHENHbIX prlBHeHMI‘;i C ABYMSA NepeMeHHbIMU

MNprmeHsTb rpacdmyeckme METOAbI NPU PELLEHNM
NIMHENHBIX YPABHEHWUM U MX CUCTEM

CucteMbl nMHENHBIX prlBHeHMI‘;i C ABYMSA NepeMeHHbIMU

CocTaBnsTb CUCTEMY NIMHEMHBIX YPABHEHMIA NO
YCNOBMIO 30AQ4M, MHTEPNPETUPOBATL B COOTBET-
CTBMM C KOHTEKCTOM 30[04M NOSYHEHHbIN pe-
3yneTat

[paduueckmnit METOL PeLlEeHUs CUCTEMbI IMHENHBIX YPOBHEHWH C
ABYMsl epeMEHHbIMM

MNprmeHsTb rpacdryeckme METOAbI NPU PELLEHNM
NIMHENHBIX YPABHEHWUM M X CUCTEM

[paduyeckmnii MeTOL peLeHUs CUCTEMbI IMHENHBIX YPABHEHWH C
ABYMS NEPEMEHHbIMM

[NprmeHsTh rpaduyeckme MeToabl NP PeLLEHNM
NIMHENHBIX YPABHEHWUM U MX CUCTEM

PelueHne cucTem NuHeNMHbIX YPABHEHMIA C ABYMSI NEPEMEHHbBIMM
METOA0OM NOACTOHOBKM U METOAOM CIIOXEHMS

PeluaTs crcTeMbl ABYX NIMHEWMHbIX YPOBHEHUI C
ABYMS NepeMeHHbIMU METOJOM NOACTAHOBKK M
METOJOM CJTIOXEHMS

PelueHne cucTem NMHENHBIX YPOABHEHMIA C IBYMS NEPEMEHHBIMM
MeTOAOM NOACTAHOBKM U METOAOM CNIOXEHMS

Peluats crcTeMbl ABYX NIMHEMHbIX YPOBHEHUI C
ABYMS NepeMeHHbIMU METOJOM NOLACTAHOBKM M
METOJOM CIOXEHMS

Pewenne cuctemM nmHemnHbIx ypOBHeHVIﬁ C ABYMS NEepEMEHHBIMU
MEeTOAO0M NMNOACTAHOBKU U METOOOM CNOXEHUA

Peluatb crcTeMbl ABYX NIMHEMHbIX YPOBHEHUI C
ABYMS NepeMeHHbIMU METOJOM NOLACTAHOBKM M
METOJOM CIOXEHMS

CucTtema IBYX NIMHENHBIX YPABHEHMIA C ABYMS NePEMEHHBIMM KK
Mofaenb PeanbHOU CUTyauum

CocTaBnsTh 1 peLaTb CUCTEMY JIMHEHMHBIX YPaB-
HEHMM NO YCNOBMIO 30AA4YU, MHTEPNPETUPOBATS
B COOTBETCTBMM C KOHTEKCTOM 30AQ4M NONYYEH-
HbIK pe3ynbTart

KoHTponbHas pabota no teme "Cuctembl IMHENHbIX YPaBHE-
Huit"/ Bcepoccuitckas nposepoyHas pabota

KoHtponbHas pabota

Wrorosas koHTponbHas pabota / Becepocceuitckasi nposepoyHas
paborta

KoHtponbHas pabota
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MNosTopeHue n 0bobuieHne. PelweHne cucteM nnMHeRHbIX ypaB-
HEHMIM C ABYMSI NEPEMEHHBIMW METOLOM MOACTAHOBKM M METOLOM
CNOXEHMS!

PewaTb cMcTeMbl AiBYX NTMHENHBIX YPOABHEHWH C
ABYMsl MEPEMEHHBIMU, B TOM YMCNEe rpadmryecKm

MosTopeHue n 0bobuieHne. CTeneHb ¢ HATYpabHbIM NOKA3ATE-
nem

Mcnonb3oBaTe CBOWCTBA CTEMEHEN C HATYPAIb-
HbIMM MOKA3ATENIMM A NPeobpPA30BAHMS Bbl-
pPaXeHUH

MosTopeHue n 0bobeHne. OgHouneHsbl M MHOrO4NEHbI. ToXAE-
CTBEHHbIE NPeObpPA30BaHMS anrebpanyeckmnx BbIPAXeHMUM

BbinonHsiTe npeobpa3oBaHms Lenoro Bbipaxe-

HWSi B MHOTOUMIEH NPUBEAEHMEM NOJOBHbIX cna-
raembix, packpsitem ckobok. [MpumeHsTs npe-
0BpPA30BAHMS MHOTOUNIEHOB ANiS PELUEHMUS Pa3-
JIMYHBIX 30404 U3 MAOTEMATMKM, CMEXHbIX Npef-
METOB, 13 PeasibHOM NPAKTUKM

MosToperue n 060bueHne. Popmyrbl COKPALLEHHOTO YMHOXE-
HUs

3HATb GOPMYIIbl COKPALLEHHOTO YMHOXEHMS 1
YMETb MX MPUMEHSTb

MNosTopeHue u obobweHne. KoopamHaTsl u rpaduku.

CTpouTb B KOOPAMHATHOM NNOCKOCTH rpadmk
JIMHEMHOTO YPOBHEHMS C ABYMS NEPEMEHHbIMM;
nonb3ysack rpadprKom, NMPUBOANUTL MPUMEPDI pe-
LWEHMUS YPOBHEHMs

MosTopeHue u obobieHne. JunenHas GyHkums 1 eé ceoicTea

Crpoutb rpadmkm nuHeHbix dyHKumuin. CTpouTs
rpaduk eyHkwm y = | x|

MoeTopeHue 1 0bobueHne. Pelerne cucTem NMHENHBIX ypaB-
HEeHMM C ABYMS NepEeMEHHbIMU

Peluats cucTeMbl ABYX NIMHEMHbIX YPOBHEHUI C
ABYMsl NEPEMEHHBIMM, B TOM YKCNE rpadUYecKH

O6u.|,ee KOJIn4eCTBO 4aCoB

136

7 Knacc reomMeTpus

MCTOpIASl BO3HUKHOBEHUA U PA3BUTUA TEOMETPUN

HauanbHble noHaTUs reomeTpuu. TO‘-IKG, npsmas, oTpe3ok, nyd

PacnosHasate n3yyeHHble reomeTpuyeckne du-
rypbl, OnNpeaensTb MX B3AMMHOE PACMONOXEHME,
M306paxaTh reomMeTpuyeckme Gurypsl, Boinosn-
HSITb YePTEXM NO YCNoBMio 3aaayn. Mamepsts
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JIMHEMHbIE U YrnoBbl€ BEJNYNHDI. PewaTsb 3a404m
HQ BblYMCIIEHNE OJIMH OTPE3KOB U BEJIMHYKNH YTNOB

HavanbHble noHsTHs reometpuu. Touka, npsimas, oTpesok, nyy

PacnosHaBaTe n3yyeHHble reoMeTpuyeckue dpu-
rypbl, onpeaensTb X B3AUMMHOE PACMONOXEHME,
n306paxaTh reomeTpuyeckue Gurypsl, Boinosn-
HSITb YEPTEXM NO YCNOBMIO 30A4a4M. M3mepsTb
fIMHENHbIE M yrnoBble BennumuHbl. Pewats 3agaumn
HO BbIYMCNIEHME OJIMH OTPE3KOB M BENMYMH YINIOB

MNownsiTne 06 akcMome, TEOpeMeE, LOKA3ATENLCTBE, ONpeaene-
HUK, CBOWMCTBE, NPU3HAKE

BsanmHoe pacnonoxeHue Touek Ha npsimoit. MsmepeHue aamHbl
OTpes3Ka, PAcCTOsIHUE MEXAY TOYKAMM

PacnosHasate n3yyeHHble reomeTpuieckue dpu-
rypbl, onpeaensTb X B3AUMMHOE PACNONOXEHME,
M306paxXaTh reomMeTpuyeckme Gurypsl, Bonos-
HSITb YEPTEXM NO YCNOBMIO 30Aa4M. M3mepsTb
fIMHENHbIE M yrnoBble BennumuHbl. Pewats 3agaum
HO BbIYMCNIEHME OJIMH OTPE3KOB M BENMYMH YINIOB

BsanmHoe pacnonoxeHue Touek Ha npsimoit. smepeHne annHbl
OTpe3Ka, PACCTOSIHAE MeXY TOYKAMM

PacnosHaBaTk M3yyeHHble reomeTpuyeckue bu-
rypbl, ONpeaensiTb MX B3AMMHOE PACMONOXEHME,
n3obpaxaTh reomeTpudeckue Gurypsl, Boinosn-
HSTb YepTeXM MO yCnosuio 3aaayn. Mamepste
NIMHEHbIE M YINOBbIE BENMYMHBI. PeliaTs 3apaum
HQ BblYMCNIEHME AJIMH OTPE3KOB U BENIUYMH YITIOB

BsanmHoe pacnonoxeHue Touek Ha npsimoit. smepeHne annHbl
OTpe3Ka, PACCTOSIHAE MeXY TOUKOMM

PacnosHasaTe n3yyeHHble reomeTpuyeckne dpu-
rypebl, onpeaenste MX B3AMMHOE PACMONIOXEHNE,
n306paxaTh reomeTpudeckme Gurypsl, Boinosn-
HSITb YEePTEXM MO YCNoBMIO 3aAa4U. M3amepsTb
NIMHEMHbIE M yrnoBble BennumHbl. Pelnats sapaum
HO BblYMCIEHME IJIMH OTPE3KOB U BEMMYMH YTTIOB

MNonynnockocts u yron. Bugsl yrnos. MamepeHue sennumt yrnos

PacnosHaesate n3yyeHHble reomeTpuyeckne du-
rypbl, ONpeaensitb MX B3AMMHOE PACNONOXEHHE,
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1306paxaTb reoMeTpudeckmne Gurypel, BbINos-
HSITb YEePTEXM NO YCNoBMIO 3aaaun. Mamepsts
NIMHENHbIE M YrNoBble BeNnuMHbl. Pelwats 3apaum
HO BblYMCIIEHME [JIMH OTPE3KOB U BEMMYMH YITIOB

MNonynnockocts u yron. Buasl yrnos. Mameperne Bennunt yrnos

PacnosHasaTh n3yyeHHble reomeTpuyeckne dpu-
rypbl, onpepensitb UX B3AMMHOE PACMONOXEHHE,
M306paxaTh reomMeTpuyeckme Gurypsl, Boinosn-
HSITb YePTEXM NO YCNOBMIO 30Aa4M. M3mepsTb
NIMHENHbIE M YrnoBble BennumMHbl. Pelwats 3apaum
HO BblYMCNIEHME IJINH OTPE3KOB M BENMYMH YINOB

MNMonynnockocts u yron. Buasl yrnos. Mameperue sennunH yrnos

PacnosHasate n3yyeHHble reomeTpuieckue du-
rypbl, ONPeAensTb X B3AMMHOE PACMONOXEHME,
M306paxaTh reomeTpuyeckue Gurypsl, Bonos-
HSITb YePTEXM NO YCNOBMIO 30Aa4M. M3mepsTb
NIMHENHbIE M yrnoBble BennuuHbl. Pewats 3agaumn
HO BbIYMCNIEHME OJIMH OTPE3KOB M BENMYMH YITIOB

BeptukanbHbie u cmexHble yrbl. [TapannenbHbie M nepneHamky-
NSpHble NpsiMble

3HATb OCHOBHbIE MOHATHS, YMeTb M306paxaTh
Ha YepTexe. HaxoauTb 3HaueHMs yrnos no 3a-
ACHHBIM YACTOBBIM MM BYKBEHHbBIM BbIPAXE-
HUSIM

BepTukanbHbie M cmexHble yrnbl. [apannensHeie 1 nepneHanky-
NspHble Npsimble

3HATb OCHOBHbIE MOHATHS, YMeTb M306paxXaTh
Ha yepTexe. HaxopuTe 3HaYeHUs yrnos no 3a-
ACHHBIM YUCTIOBBIM MM BYKBEHHbBIM BbIPAXEHM-
M

BepTukanbHele M cmexHble yrnbl. [apannensHeie M nepneHamnky-
NspHble Npsimble

3HATb OCHOBHbIE MOHATHS, YMeTb M306paxXaTh
Ha YepTexe. HaxoauTb 3HAYEHMs yrnos no 3a-
ACHHBIM YACTIOBBIM MM BYKBEHHbBIM BbIPAXKEHM-
M

BepTMKGJ’IbeIe M CMEXHbI€ YTIIbl. ﬂoponneanble M nepneHpnKky-
JISPHbIE NPSAMbIE

3HATb OCHOBHbIE MOHATHS, YMeTb M306paxXaTh
Ha yepTexe. HaxoauTe 3HaYeHMs yrnoB no 3a-
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OAHHbIM YNCJTOBbLIM UNA 6YKBeHHbIM BblPOXEHU-
aM

BeptukanbHbie n cmexHble yrbl. [TapannensHbie M nepnexHamky-

NIPpHbIEe NpAMbIe

3HATb OCHOBHbIE MOHSTHUS, YMETb M306paXaATH
HO YepTexe. HaxoauTb 3HAYEHMs yrnos no 3a-
ACHHBIM YUCTTOBBIM MK BYKBEHHBIM BbIPAXEHM-
M

Buccekrtpuca yrna

3HATb OCHOBHbIE MOHATUS, YMeTb M306paxaTh
HQ YyepTexe

buccexrpuca yrna

3HATb OCHOBHbIE MOHSATHUS, YMETb M306paXaATH
HQ YepTexe, peLaTh 304a4M

buccexrpuca yrna

3HATb OCHOBHbIE MOHATHUS, YMETb M306paxXaTh
HO YepTexe, pewaTb 304a4M

Jlomanas. Bugpsl nomausix. JnvHa nomaHo

CTpouTb 4epTexm K reoMeTPUYECKMM 3AAAUAM.

Haxopntb AnnHy nomaHom

Jlomanas. Bugsl nomausix. Jnvna nomaHo

CrpounTb 4epTexm K reOMETPUYECKMM 3AAAHAM.

Haxoguts anuHy nomaHow

MtoroyronbHuku. MNeprmeTtp MHOroyronbHMka
MYKJIbIX M HEBbIMYKSbIX MHOTOYTFOIbHUKAX

. NonsaTtue o BbI-

CTpouTb 4epTexm K reoMeTPUYECKMM 3aAAUAM.

HCIXO,DMTI: nepmnMeTp MHOroyrojlbHmMKda.

MuoroyronbHuku. lNeprmeTp MHOTOyronbHMka
MYKNbIX M HEBBINYKIbIX MHOTOYTONbHMKAX

. NoHsTHe o BbI-

CTpOIATb HYepTEeXHN K reOMETPUHECKUM 3A0AHAM.

HaxopgnTb nepMmeTp MHOrOYronbHMKA

Muoroyronbruku. lNeprmeTp MHOTOyronbHMka
MYKAbIX M HEBbIMYKIbIX MHOTOYTONbHMKAX

. NoHsTHe o BbI-

CTpOIATb HYepTEeXHN K reOMETPUHECKUM 3A0AHAM.

HaxopnTb nepMmeTp MHOrOyronbHMKa

MtoroyronbHuku. MNeprmetp MHOroyronbHMka
MYKJIbIX M HEBbIMYKSbIX MHOTOYTOMIbHUKAX

. NoHsaTtue o BbI-

CTpouTb 4epTexm K reoMeTPUYECKMM 3aAAUAM.

Haxopntb nepMmeTp MHOroyronbHMKa

MuoroyronbHuku. lNeprmeTp MHOTOyronbHMka
MYKNbIX M HEBbIMYKIbIX MHOTOYTONbHMKAX

. NoHsaTHe o BbI-

CTpOIATb HYepTEXN K rEOMETPUHECKUM 3A0AHAM.

HOXO,DMTb nepuMeTp MHOroyrojlibHMKad

MHCTpYMEHTbI NSt U3MEPEHMI U MOCTPOEHUHM

YMeTb BINOMHSATE NOCTPOEHUS U U3MEPEHUS C
MOMOLLBIO IMHEUKH, UMPKYNS

MHCTPYMEHTbI NSt U3MEPEHMI U MOCTPOEHUHM

YMeTb BbINONHSATL MOCTPOEHUS U U3MEPEHMS C
MOMOLLBIO JIMHENKM, LMPKYNS
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KoHtponsHas pabota no teme "Hauana reometpun. Mpocreit-
LiMe reomeTpuyeckme Gpurypbl 1 ux ceoictea. smepenue reo-
MeTpuyecknx ouryp"

KontponbHas pabota

Meaunana, 6buccektpuca 1 BbICOTA TPEYronbHUKA

3HaTb onpeneneHna U YMeTb BbINONHATb TEOMET-
punyeckme nocTpoeHm

Meaunana, buccektpuca 1 BbICOTA TPEYrONbHUKA

PaseHcTBO TpeyronbHMkoB

3uats onpepeneHne paBHbIX TPEYroslbHMKOB

[NepBbii U BTOPOM NPU3HOKKM PABEHCTBA TPEYrONbHUKOB

[Nonb3oBATbCS NPM3HAKAMKM PABEHCTBA TPe-
YrOJIbHUMKOB

[NepBbiit M BTOPOM NPM3HAKM PABEHCTBA TPEYrONbHUKOB

Nonb3oBATbCS NPM3HAKAMKM PABEHCTBA TPe-
YrofibHUKOB

[NepBbii U BTOPOM NPU3HOKKM PABEHCTBA TPEYrONbHUKOB

MNonb3oBATbCS NPU3HAKAMKM PABEHCTBA TPE-
YrofibHUKOB

[NepBbiit U BTOPOM NPU3HOKKM PABEHCTBA TPEYrONbHUKOB

Nonb3oBATbCS NPM3HAKAMKM PABEHCTBA TPe-
YrOJIbHUMKOB

[NepBbiii M BTOPOM NPU3HAKM PABEHCTBA TPEYTONbHUKOB

Nonb3oBATbCS NPU3HAKAMKM PABEHCTBA TPE-
YroJbHMKOB

PasHoGenpeHHble TPEYTONbHUKM M MX CBOMCTBA

MNonb3oBaTbcs NPUM3HAKAMKM PABEHCTBA TPe-
YrONIbHUKOB, UCMOMb30OBATH MPU3HAKK U CBOW-
CTBA PABHODOEAPEHHBIX TPEYTONBHMKOB MPU pe-
LeHMM 3aaa4

PasHobenpeHHble TPEYTONbHUKM M MX CBOMCTBA

Nonb3oBATbCS NPMU3HAKAMKM PABEHCTBA TPe-
YrONbHWKOB, MCMONb3OBATH MPU3HAKK U CBOM-
CTBA PABHOBEAPEHHBIX TPEYTONLHUKOB MPU pe-
WeHMn 3aaa4

PasHoGenpeHHbIE TPEYTONbHUKM 1 MX CBOMCTBA

Nonb3oBATLCS NPM3HAKAMKM PABEHCTBA TPe-
YrONbHMKOB, MCMONb30OBATH MPU3HAKK U CBOW-
CTBA PABHOBEAPEHHBIX TPEYTONLHUKOB MPU pe-
WeHMn 3aaay
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MNpn3Hak pasHobeapeHHOro TPEYronbHUKA

MNonb3oBaTbCS NPM3HAKAMKM PABEHCTBA TPE-
YrONIbHUKOB, UCMOMb30OBATH MPU3HAKK U CBOW-
CTBA paBHOBEAPEHHbIX TPEYTONbHUKOB NpW pe-
LWeHMM 3aaa4

Mpu3Hak pasHobeapPEHHOro TPeyronbHUKA

Nonb3oBATbCS NPM3HAKAMKM PABEHCTBA TPE-
YrONbHUKOB, MCMONb3OBATH MPU3HAKK U CBOM-
CTBA PaBHOBEAPEHHBIX TPEYTONBHUKOB MPU pe-
WeHMn 3aaa4

TpeTuit NPU3HOK PABEHCTBA TPEYTONbHMKOB

MNonb3oBATbCS NPM3HAKAMKM PABEHCTBA TPE-
YrONlbHUKOB NPU PeLIeHUM 3aaaY

TpeTnit NpM3HAK PABEHCTBA TPEYTONbHUKOB

MNonb3oBATbCS NPM3HAKAMKM PABEHCTBA TPe-
YrOJIbHMKOB MPU PeLIeHnn 3aaay

TpeTuit NPU3HOK PABEHCTBA TPEYTONbHUKOB

Nonb3oBATbCS NPM3HAKAMKM PABEHCTBA TPe-
YrOJIbHMKOB MPU PeLeHnn 3aaay

Durypel ¢ oceBoit cummeTpueit. [Tpumepsl CUMMETPUM B OKpPY-
Xalolem mmpe

YMeTb onpeaensTb OCEBYIO CUMMETPHIO B 30~
ACGHHbIX GUrypax, HOXOAWTb OCb, MPUBOAWTL
npUMepel

Durypsl ¢ ocesoi cummeTpueit. [prumepsl cMMETpUM B OKpPY-
Xalolwem mmpe

YMeTb onpeaensTe OCEBYIO CUMMETPMIO B 30-
AGHHBIX GUrypax, HOXOAWTb OCb, MPUBOANTD
npUmepel

KoHtponbHas pabota no teme "TpeyronsbHuku"

KoHrponbHas pabota

Ma pannenbHOCTb NPAMbIX

3HaTb onpefeneHne NApanienbHbiX NPSMbIX.
YMeTb BbINOMHSTb MNOCTPOEHMS C MOMOLLBIO NN~
HEeWUKM, UMPKYNs

CBoOMCTBA M NPU3HAKM NAPASIENbHBIX MPSMBIX

OnpegensTs NapannenbHOCTb NPSMbIX C MOMO-
LbIO YTIOB, KOTOPbIE OBPA3YET C HUMM CEKY-
was. OnpepenaTb NApPANNENbHOCTb NPAMBIX C
MOMOLLbIO POBEHCTBA PACCTOSIHUM OT TOYEK Of-
HOM NPSIMOM A0 TOYEK APYron NPsSMoM
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CBoWcTBO M NPM3HAKM NAPANNENbHBIX MPSMbIX

OnpepensTb NapannenbHOCTb NPSMbIX C MOMO-
LbIO YTIOB, KOTOPblE OBPA3YET C HUMM CEKY-
was. OnpepenaTs NAPANNENbHOCTb NPSMBIX C
MOMOLLbIO POBEHCTBA PACCTOSIHWUM OT TOYEK Of-
HOM NPSIMOM A0 TOYEK APYron NPsSMoM

CBoOMCTBA M NPU3HAKM NAPANNENbHBIX MPSMBIX

3HaTb M NPUMEHSITb NPU PELIEHUM 30404 CBOW-
CTBA M NPU3HAKM NAPANNENbHBIX NPSIMbIX

CBOMCTBA M NPU3HAKM NAPASIENbHBIX MPSMBIX

3HATb M MPUMEHSTL NP PELLEHMM 304AY4 CBOW-
CTBA M NPU3HAKM NAPAIENbHBIX MPSMbIX

CBoiicTBO M NPM3HAKM NAPANNENbHBIX MPSMbIX

ﬂposo,u,mb NlorMyeckue paccyxnpeHmsa ¢ Ucnosb-
30BAHNEM FTEOMETPUYHECKNX TEOPEM

CBoicTBO M NPM3HAKM NAPANNENbHBIX MPSAMbIX

lNpoBoanTL NorMueckme paccyXaeHus ¢ UCNosb-
30BOHMEM rEOMETPUYECKMX TEOPEM

CyMMa yrnoBs TpeyronbHuka

[NpoBOAMTL BbIYMCIEHMS U HOXOAUTL YUCTIOBbIE M
ByKBEHHbIE 3HOYEHMS YINIOB B TEOMETPUYECKMX
30[a40X C UCMONb3OBAHMEM CYMMbI YTNOB Tpe-
YrONbHUKOB

CyMMa yrnoBs TpeyronbHuka

[NpoBOAMTE BbIYMCIEHMS U HOXOAMTL YUCTIOBbLIE M
ByKBEHHbIE 3HOYEHMS YIOB B FEOMETPUYECKMX
304040X C UICMONb3OBAHMEM CYMMbI YT/I0B Tpe-
YrOnbHWKOB

BHewHue Yribl TO€YrosibHUKaA

3HaTb TEOPEMY O BHELLHEM Yre TPeYronbH1KA,
NPUMEHSATb €€ NPKM PeLleHMK 30404

BHewHue Yribl TO€YrosibHUKaA

3HATb TEOPEMY O BHELLUHEM Yrie TPEYronbHUKA,
MPUMEHSTb €€ NP PeLleHnM 30404

CyMMa BHYTPEHHMX YTNIOB MHOTOYTrONbHUKA M CYMMQ BHELLHMX
YIN0B BbIMYKIIOrO MHOTOYTOfbHUKA

[NpoBOAUTL BEIYUCIEHUS U HOXOAUTL YNCTIOBLIE MU
BYKBEHHbIE 3HOYEHMS YINIOB B FEOMETPUYECKMX
30[040X C UCMONb3OBAHMEM CYMMbI YTNIOB MHO-
rOYrofibHMKa
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CyMMa BHYTPEHHMX YrIOB MHOTOYTOMbHMUKA M CYMMO BHELLUHMX
YIIOB BbIMYKJIOrO MHOTOYTrONbHUKA

I_lpOBO,DMTb BblYUCNTEHNA N HOXOOUTb YACITOBbIE U
6YKBeHHbIe 3HAYEHUsa YyrnoB B reoMeTpmnye-ckmx
30A4044AX C MCNOJIb3OBAHUEM CYMMBbI YTJITOB MHO-
royrojibHuKd

CyMMa BHYTPEHHMX YrIOB MHOTOYTOMbHMUKA M CYMMO BHELLUHMX
YIIOB BbIMYKJIOrO MHOTOYTrONbHUKA

I_IpOBO,DMTb lormyeckue paccyxnpeHusa ¢ Ucnoib-
30BAHNEM TEOMETPUYECKNUX TEOPEM

KoHtponbHas pabota no teme "Mapannenstocts. Cymma yrnos
MHOroyronbHuka"

KoHrponbHas pabota

[NpH3HAKKM PABEHCTBA NPSMOYTOSbHbIX TPEYrOIbHMKOB

MNonb3oBATbCS NPM3HAKAMM PABEHCTBA TPe-
YrONIbHUKOB, UCMOMb30BATH MPU3HAKK U CBOW-
CTBA MPSIMOYTONbHbIX TPEYrONbHMKOB NPU peLle-
HMK 30404

[NpH3HAKKM PABEHCTBA NPSAMOYTOSbHbIX TPEYrONIbHUKOB

Nonb3oBATbCS NPM3HAKAMKM PABEHCTBA TPe-
YrONbHMKOB, UCMONb3OBATH MPU3HAKK U CBOW-
CTBA NPSMOYTOMbHbIX TPEYTrONbHUKOB NPU pe-
WeHMn 3aaay

I'Iepner,MKynﬂp M HOKJTOHHAA

3HATb OCHOBHbIE MOHSTUS: NePNEeHAUKYNSP,
HOKOHHQAs

CBoOMCTBO MeAMaHbI NPSIMOYTONLHOO TPEYrONbHMUKA, NPOBEAEH-
HOM K rMNoTeHy3e

3HaTb CBOMCTBO MEAMAHBI MPSMOYTONIbHOTO Tpe-
YroNbHMKQ, NPOBEAEHHOM K TMMNOTEHY3€e, NpUMe-
HSITb €ro NPU peLleHnM 30404

CBOMCTBO MeyaHbI NPSIMOYTONLHOTO TPEYroNbHMKA, NPOBEAEH-
HOM K rMNoTeHy3e

3HaTb CBOMCTBO MEAMAHBI NPSIMOYTOJIBHOTO Tpe-
YrOnbHMKQ, NPOBEAEHHOW K TMNOTEHY3€e, Np1Mme-
HSITb €ro NPU peLleHuM 30804

MNpsiMoyronbHbii TpeyronbHuk ¢ yrnom B 30 rpagycos

3HaTb cBoicTBa TpeyronbHuka ¢ yrnom 30 rpa-
[yCOB, YMeTb NPUMEHSITb MX MPK PELLEHNUM 30-
Aau

MNpsimoyronbHbii TpeyronbHuk ¢ yrnom B 30 rpagycos

3HaTb cBoOicTBA TPEeyronbHuka ¢ yrnom 30 rpa-
AYCOB, YMeTb MPUMEHSITb UX MPK PELLEHNM 30-
Aau
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CooTHolLeHHs Mexay CTOPOHAMM M YIIAMM TPEYrobHMKA

3HATb COOTHOLLIEHUS MEXAY CTOPOHAMM M Yr-
NIAOMM TPEYTONbHUKA

CooTHolLeHMs Mexay CTOPOHAMM M YIIAMM TPEYrosbHMKA

3HATb COOTHOLLEHMS MEXAY CTOPOHAMM U YT-
NAMM TPEYTONbHUKA

HepaeeHcTBo TpeyronsHmka. HepaeeHcTBo 0 annHe nomaHom

3HATb TEOPEMY O HEPABEHCTBE TPEYrONbHMUKA,
YMETb MPUMEHSITb €€ NPH PELLEHNM 304aY.
Nonb3oBATLCS NPOCTENLIMMM FEOMETPUYECKMMM
HEPUBEHCTBAMM, MOHMMATb UX MPAKTUYECKMHA
CMbICHT

HepaeeHcTBO Mexay nepneHanKynsipom 1 HaknoHHom. Paccros-
HMEe OT TOUYKM A0 NPSIMOM

3HATb OCHOBHbIE MOHSATUS: NEPMNEHANKYNSP,
HAKNOHHAS, NPOEKLMS, PACCTOSHME OT TOYKM [0
npsMon

KoHtponbHas pabota no temam "MpsimoyronbHbie Tpeyronb-
Hukun", "leomeTpuueckne HepaeeHcTea"

KoHrponbHas pabota

OKpyXHOCTb, XOpAbl M AUAMETPSI, X CBOMCTBA

[NpoBOAMTE OCHOBHbIE FEOMETPUYECKME NOCTPO-
€HMS C MOMOLLIO LIMPKYNS M IMHENKH

OKpyXHOCTb, XOpAbl M AUAMETPSI, X CBOMCTBA

NpoBoAMTE OCHOBHbIE rEOMETPUYECKME NMOCTPO-
€HMS C MOMOLLBIO LIUPKYNS U IMHENKM

BsanmHoe pacnonoxeHune okpyxHocT u npsmoit. KacatensHas
M CeKyLLast K OKPYXHOCTH

BnapeTb noHsiTMeM KacaTenbHOM K OKPYXXHOCTH,
NOJSIb30BATLCS TEOPEMOM O NepPneHAnKYNSpPHO-
CTM KACATeNbHOM U PaaMyca, NPOBEAEHHOTO K
TOYKE KACAHMS

BsanmHoe pacnonoxeHune okpyxHocT u npsmoit. KacatensHas
M CeKyLLasi K OKPYXHOCTH

MpoBOAMTE OCHOBHbIE rEOMETpUYECKMe NOCTPO-
EHMS C MOMOLLbIO LIMPKYNS U IMHEAKM

B3aunmHoe pacnonoxeHnue okpyxHoct u npsimoit. KacartensHas
M CeKyLLas K OKPYXHOCTH

Bnapetb noHsiTMeM KacaTenbHOM K OKPYXXHOCTH,
NONb30BATLCS TEOPEMON O NEPNEeHANKYNSIPHO-
CTW KACOTENIbHOM U PaaMyca, NPOBEAEHHOTO K
TOYKE KACAHUS

OKPY)KHOCTb, BMUCAHHASA B yron

[NpoBOAMTE OCHOBHbIE FEOMETPUYECKME NOCTPO-
€HMS C MOMOLLIO LMPKYNS M NIMHENKH
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OKPY)KHOCTI:, BMUCAHHAA B yron

BnapeTb noHsiTMEM OKpPYXHOCTH, BMIMCAHHOM B
yron, 3HaTb CBOMCTBA

NoHsiTMe o reomeTpryeckom MecTe Touek. [1prmepsl reomeTpu-
YeCKMX MECT TO4YeK HA NNOCKOCTH

BJ'IGJJ,eTb MOHATUEM FTEOMETPHNYECKOIo MECTA TO-
4yek

[MonsTthe o reoMeTpn4eckom MecTe To4ek. anMepbl reomeTpu-
YECKMX MECT TOYEK HA MJTIOCKOCTH

BJ'ICI}J,eTb NOHATUEM rEeOMEeTPUYECKOro MecTa T10-
4yek

OnucaHHasi OKPYXHOCTb TPEYrONbHUKA, €€ LEHTP

BnapeTb NOHsITMEM OMUCAHHOM OKONO TPEYroNb-
HMKO OKPY>XHOCTH, YMETb HOXOAUTL €€ LEHTP.
MonbaoBaTbcst paKTAMM O TOM, 4TO Brccek-
TPMChbI YIIOB TPEYTONbHMKA NEePeceKatoTCs B OA-
HOW TOYKE, M O TOM, YTO CEPEAMHHbIE NMEPNEHaN-
Kynsipbl K CTOPOHAM TPEYrofbHMKA Nepeceka-
tOTCH B OJHOM TOUYKE

OnuncaHHas OKPYXHOCTb TPEYronbHUKA, €€ LieHTP

BnageTb noHsTMEM ONMCAHHOM OKONO TPeyrons-
HWKQ OKPYXHOCTHM, YMETb HOXOOUTb €€ LeHTp.
Monb3oBaTbcs GAKTAMM O TOM, 4TO Brccek-
TPMChbI YIIOB TPEYroNbHMKA NepecekaoTcs B of-
HOM TOUKE, M O TOM, 4YTO CepelMHHbIe NeprneHam-
Kynspbl K CTOPOHOM TPEeYrosibHMKA nepeceka-
IOTCS B OOHOM TOYKe

Metop reomeTpryeckmnx MECT TOUEK MPH PELLEHUM FrEOMETPHYE-
CKMX 30404

Bnanetk noHsiTvem reometpuyeckoro mecra To-
yek. YMeTb onpepaensite GUCCeKTpUCy yrna u ce-
PEeAMHHBIN NepneHanKynsap K OTPe3Ky KAk reo-
MeTpMYEeCcKne MecTa Toyek

MeTopn reomeTpuueckmx MECT TOUYEK NP PELLEHUM FEOMETPUYE-
CKMX 30404

Bnapetb noHsiTMem reomeTpuyeckoro mecra To-
yek. YMeTb onpepaensite G1CcekTpucy yria 1 ce-
PEeAMHHBIN NepneHanKynsap K OTPe3Ky KaK reo-
METPMYECKME MECTA ToYeK

MeTopn reomeTpuueckmx MECT TOUYEK NP PELLEHUM FEOMETPUYE-
CKMX 30404

Bnapetb noHsiTMeM reomeTpuyeckoro mecra To-
yek. YMeTb onpegensitb GUccekTpucy yrna u
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CepeamHHbIA NepneHanKynsap K oTpesKy Kak reo-
METpHYECKME MeCTa ToYeK

MeTOJJ, r€eOMEeTPUYECKMNX MECT TOYEK NPU pPELUEHNN TEOMETPUYE-
CKMUX 3agad

Bnapetb noHsiTMeM reomeTpuyeckoro mecra To-
yek. YMeTb onpenensts GuccekTpucy yrna u ce-
PEAMHHBIN NeprneHAnKYNsSp K OTpe3Ky Kak reo-
MeTpMYeCcKne MecTa To4dek

OB60cHOBAHMS NPOCTEMLLMX MOCTPOEHMH, STAMbI 30/AYM HA NO-
CTPOEHMS, pelleHne 30404 HO NOCTPOEHME LUMPKYNEM U NIUHEN-
KoM

ﬂposo,u,mb lorMyeckue paccyxpeHusa ¢ Ucnosb-
30BAHNEM reOMEeTpUHECKUX TEOPEM

O60cHOBAHMS NPOCTEMLLMX MOCTPOEHMHM, STAMbI 30/AYM HA NO-
CTPOEHMS, peLlEHNE 30404 HA NOCTPOEHNE LUPKYNIEM U NIUHEN-
KoM

ﬂposo,u,mb NlorMyeckue paccyxnpeHmsa ¢ Ucnosb-
30BAHNEM FTEOMETPUYHECKNX TEOPEM

KoHtponbHas pabota no teme "OkpyxHocTb. [eomeTpuyeckue
mecta Toyek. [ocTpoeHus ¢ nomoLLplo LMPKYNs M IMHENKK"

KoHrponbHas pabota

MNosTopeHue n 0bobuieHne. PelieHne 30404, UANIOCTPUPYIOLWMX
CBSI3M MEXAY PA3NMYHBIMA TEMAMM KypCa

CrpounTb 4epTexm K reOMETPUYECKUM 3AAAHAM.
[NpoBoanTe NorMyeckme paccyXaeHms ¢ uc-
NOSIb30BAHMEM FrEOMETPUYECKMX TEOPEM

MosTopeHue n obobuieHune. Pelerne 3apay, unniocTpupyowmx
CBSI3 MEXAY PA3MMYHBIMM TEMAMM KypCa

CrpounTb YepTexu K reoMeTpUIECKMM 3aAA4AM.
[NpoBoaMTh Nornyeckme paccyxaeHns ¢ uc-
NoSIb30BAHMEM FrEOMETPUYECKMX TEOPEM

MosTopeHue n obobuieHue. Pelerne 3apay, unnioctpupyowmx
CBSI3M MEXAY PA3MMYHBIMM TEMAMM KypCca

CrpouTb YepTexu K reoMeTpUYECKMM 3aAA4AM.
[NMpoBoaMTh Nornyeckme paccyxaeHns ¢ uc-
NoNb30BAHWEM FrEOMETPUYECKMX TEOPEM

MosTopeHue n 0boblieHune. Pelierne 3apay, MnnoCTprpyoOWmMx
CBSI3M MEXAY PA3NMYHBIMM TEMAMMK KypCa

CrpounTb YepTexu K reoMeTpUIECKMM 3aAA4HAM.
[NpoBoanTb NorMyeckme paccyxaeHns ¢ UCNosb-
30BAHUEM rEOMETPUYECKMX TEOpPEM

MoeTopeHue 1 0bobLeHne. Pelenne 30804, UANIOCTPUPYIOLLMX
CBSA3M MeXAy PA3NIUYHBIMM TEMAMM KypCa

Pewats 304044 Ha kneTyaTon Bymare

MoeTopeHue n 0bobLeHne. Pelenne 30804, UANIOCTPUPYIOLLMX
CBS3M MeXAY PA3NIMYHBIMM TEMAMM KypCa

Pewats 3080441 Ha kneTyaTon Bymare
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MosTopetue n 0bobueHune. Pewerne 3apay, unnoctpupyowmx
CBSI3M MEXAY PA3NMYHBIMA TEMAMM KypCa

CrpounTb 4epTeXm K reOMETPUYECKMM 3AAAHAM.
NpoBoaMnTe NOrMUECKMe PacCyXaAeHMs C UC-
NOSIb30BAHMEM FEOMETPUYECKMX TEOPEM

MNosTopeHue 1 0bobLieHme. PelieHne 30404, UANIOCTPUPYIOLWMX
CBSI3M MEXAY PA3NMYHBIMA TEMAMM KypCa

CrpounTb 4epTeXm K reOMETPUYECKUM 3AAAHAM.
[NpoBoaMnTe NOrMyECKMe PacCyXAeHMs C UC-
NOSIb30BAHMEM FEOMETPUYECKMX TEOPEM

Wtoroeas koHTponsHas pabora

KoHrponbHas pabota

MNosTopeHue n 0bobLieHne. PelieHne 30404, UANIOCTPUPYIOLWMX
CBSI3M MEXAY PA3SIMYHBIMK TEMAMM KypCa

CrpounTb 4epTexm K reOMETPUYECKMM 3AAAHAM.
[NpoBoanTe NorMyeckme paccyXaeHms ¢ uc-
NOSIb30BAHMEM FEOMETPUYECKMX TEOPEM

O6u.|,ee KOJIN4eCTBO 4acCoB
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7 xnacc BeposrHoctb 1 cTatucTUka

MNpeacTasnenure faHHbIX B BUge TabauML, aMarpamm. 3anonHe-
HUe TabnKL, YTeHUe 1 NOCTpOoeHUe CTONBMKOBBIX (CTONBYATBIX) U
KPYTOBbIX AMArpaMm

Yyrats MHPOPMALMIO, MPEACTABNEHHYIO B TAO-
NMUAX, HO AMArPAMMAX, NPEACTABASATb AAHHbIE B
BMAE TaBML, CTPOUTL AMArpammsl (cronbuko-
Bble (cTonbuaTbe) M Kpyrosble) No Maccusam
3HAYEHMH

MNpeacTasneHune AaHHbIX B Bue Tabnuu, aarpamm. 3anonHe-
HUe TabnKL, YTeHKUe 1 NOCTpOoeHUe CTONBMKOBLIX (CTONBYATBIX) 1
KPYTOBbIX AMArpaMM

Yurate MHPopMaLmio, NpeacTasneHHyto B Tab-
NULAX, HO AMArPAMMAX, NPEACTaBASTb AAHHbIE B
BMAe TabnML, CTPOUTL AMarpamMmsl (ctonbuko-
Bble (cTon6uaTbie) M KpyroBble) No Maccusam
3HAYEHMH

YreHune rpadpukos peasnbHbIX NPOLLECCOB

Hutate MHPOpMaALMIO, NPEACTABNEHHYIO B rPa-
bukax

Mpaktnyeckas pabota no teme "MasneyeHme nubopmaummn us
AMArPAMM M TabBMML, MCNONb3OBAHME M MHTEPNPETALMS AAHHbIX"

Mpaktnyeckas pabota

OnucaTenbHas cTaTUCTUKA: cpenHee OpMCI)MeTW-IeCKOG, megu-
daHa

Mcnonb3oBaTh AN1s ONMMCAHMS AAHHBIX CTATUCTH-
YeckMe XAPAKTEPUCTUKK: cpeaHee apudMeTrye-
CKoe, MefMaHa
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OnucaTenbHas cTATUCTUKA: cpenHee OpMd)MeTM‘-IeCKOG, Mmegu-
aHa

Mcnonb3oBaTh Ans ONMUCAHMS AAHHBIX CTATUCTH-
YecKkMe XAPAKTEPUCTUKU: cpeaHee apudMmeTrye-
CKOe, MEAMaHa

OnucartenbHas CTATUCTUKA: pa3max, Hanbonslee U HOUMEHb-
Lee 3Ha4YeHus, KBapTmiu

MNcnonb3osats aona onnMCaHMa OAHHbIX CTATUCTU-
YeCKMe XAapAKTEPMCTUKN: Hambonbliee
HOWMEHbLLIEE 3HOYEHUA, PA3MAX

OnucartenbHas CTATUCTUKA: pa3max, Hanbonblee U HOUMEHb-
Lee 3Ha4YeHnq, KBapTmiu

Mcnonb3osaTts anga onnMCaHMea OAHHbIX CTATUCTU-
HYeCKMe XApPAKTEPMCTUKN: Hambonbluee M
HOWMEHbLLIEE 3HAQYEHUA, PA3MAX

OnucartenbHas CTATUCTUKA: pa3max, Hanbonblee U HOUMEHbD-
Lee 3Ha4eHnq, KBapTmnniu

Mcnonb3osaTts anga onMCaHMea OAHHbIX CTATUCTU-
YeCKMEe XAPAKTEPUCTUKMH: Hanbonblee u
HOWMEHbLLIEE 3HAQYEHUA, PA3MAX

OnucartenbHas CTATUCTUKA: cpenHee rapMoHU4Yeckoe, cpeagHee
radPMOHNYECKOE YNCNOBbLIX AAHHbIX

Mcnonb3osaTts ana onrMCaHMea OAHHbIX CTATUCTU-
YeCKMEe XAPAKTEPUCTUKHU: CpegHEE TAPMOHNYE-
CKoe, cpefHee rapMOHNYeCKOe HNCNOBbIX [AH-
HbIX

OnucaTenbHas CTATUCTUKA: cpenHee rapMoHU4eckoe, cpeaHee
FraPMOHNYECKOE YNCNOBbLIX OAHHbIX

Mcnonb3osaTtk onga onnMCaHMa OAHHbIX CTATUCTU-
YeCKMe XAPAKTEPUCTUKU: CpeaHee rapMOHHnYe-
CKoOeg, cpenHee rapMOHNYECKOE YNCNOBbIX NAH-
HbIX

Mpaktnyeckas pabota no teme "OnuncaTtenbHas CTATUCTHKA:
npaktMyeckas pabora”

Mpaktnyeckas pabota

O606bLeHune, KOHTPONbL

KoHtponbHas pabota

MNprmepbl CNyYanHOM M3MEHUMBOCTH NPU U3MEPEHMSX, B MACCO-
BOM MPOW3BOACTBE. TeHAEHUMM U CiyyaiHble KonebaHus

VIMeTb npeacTaBneHne o Cy4anHOM M3MEHUM-
BOCTM HQ NPUMePAXx LieH, GU3UIECKMX BENMUMH,
OHTPOMOMETPUYECKMUX AAHHBIX

[PyNnnNMpPOBKA AQHHbIX, MPEACTABNEHME CNYHANHON M3MEHYMBO-
CTM C NOMOLLBIO AMArPAMM. HacTOThl 3HAYEHUH; CTATUCTMYECKAS
YCTOMUYMBOCTb

VIMeTb npeacTaBneHne o Cy4yanHOM M3MEHUM-
BOCTM HO NMPUMEPAX LieH, GU3NYECKMX BENUYMH,
OHTPOMOMETPUYECKMX AAHHbBIX, UMETb
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NPencTaBieHne O YOCTOTAX 3HAYEHWUM, CTATH-
CTM4ECKOM YCTOMYMBOCTH

[PynnMpOBKA AAHHbIX, MPEACTABIEHNE CYYANHON M3MEHUMBO-
CTM C NMOMOLLBIO AUArpamMm. HacToTbl 3HAYEHMI; CTATUCTMYECKAS
YCTOMUYMBOCTb

MMeTb npeacTaBneHne o Cy4anHOM M3MEHYM-
BOCTM HO NMPUMEPAX LeH, GUINYECKMX BENUYMH,
OHTPOMOMETPUHECKMX AAHHbIX, UMETb NPEACTAB-
NeHWe O YaCTOTAX 3HAYEHMM, CTATUCTMUECKOM
YCTOMYUBOCTH

[PynnMpoOBKA AAHHbIX, MPEACTABIEHNE CYYANHON M3MEHUMBO-
CTU C NOMOLLBIO AUArpamm. HacToTbl 3HAYEHMI; CTATUCTMYECKAS
YCTOMUYMBOCTb

MMeTb npeacTaBneHne o Cy4anHOM M3MEHYM-
BOCTM HO NMPUMEPOAX LieH, GU3NYECKMX BENUYMH,
OHTPOMOMETPUYECKMX AAHHbBIX, UMETb NPea-
CTOBNEHME O YACTOTAX 3HAYEHWM, CTATUCTMYE-
CKOM YCTOMYMBOCTH

Mpaktnyeckas pabora no teme "CnyyaitHas M3ameHumBocTs"

Mpaktnyeckas pabota

lpad, BepwmHa, pebpo. CreneHs BeplumHbl. Yucno pébep u
CyMMapHas cteneHb BeplnH. [oHaTHe o cea3Hbix rpadax. [yTu

B rpadax

MNmeTb npeactaeneHme o rpadax, BEPLUMHAX,
pebpax, cTeneHu BepLumHbl, Yucne pébep u
CYMMOPHOW CTEMEHM BEPLUMH, O CBS3HBIX rpa-

dax, nytv B rpadpax

Llenu u umknbl. O6xop rpada (sinepos nyts). MoHatHe 06 opu-
E€HTUPOBAHHOM rpade

VMMeTb NnpeacTaBneHne o Lensx 1 upMknax

Lenu u umknsl. Obxop rpada (sinepoe nyTs). Monstue 06 opu-
EHTMPOBAHHOM rpade

MNmeTsb npeacrtaeneHune o uenax U LuMknax

Pewenue 3ana4 ¢ nomoLbio rpagos

Jloruka. YTBepxaeHus 1 BeickasbiBanus. OTpuuaHue yTBepxaie-
HWSI, YCIIOBHbIE YTBEPXAEHMS, 0OBPATHbIE U PABHOCUIIbHbIE
yTBEPXAEHMS!

NMmeTb npeacTaeneHne ob yTBepXAESHUSIX U Bbl-
CKO3bIBAHUSAX

Heobxoanmble M [OCTATOUHbIE YCIOBHS, CBOMCTBA M MPU3HAKM

HpOTVIBOI‘IOJ’IO)KHbIe YTBEPXAEeHUS, AOKA3ATENLCTBA OT NPOTHUB-
HOro

Cny4aitHbii SkcnepumeHT (onbiT) u ciyyaiHoe cobbiTue

MMeTb npeacTaBneHme o Cly4aiHOM COBbITUM
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BepostHocTb 1 yacTota ciy4anHoro cobeitus

BepositHocTb 1 yacToTa cnyvanHoro cobeitus

Ponb ManoBeposSITHBIX U MPAKTUYECKM [OCTOBEPHBIX COBLITUM B
npvpoae 1 B obuiecTtse

MNmeTb npeacrtaBneHne o MaroBeposaTHOM cobbl-
TN, LOCTOBEPHOM cobbITMM

Mpaktnyeckas pabota no teme "BepostHocTs 1 yacrtota cny-
yaiHoro cobbitns"

Mpaktnyeckas pabota

MosTopeHue n obobuenue. Mpeactaenenne pgantbix. Onuca-
TeNbHAs CTATUCTHKA

MosTopeHue n obobuenue. Mpeactaenerne pgantbix. Onuca-
TebHAS CTATUCTHKA

MosTopeHue n 0bobLieHne. BepostHocTs cryuaitHoro cobsitus

MosTopetue n 0b6obuieHne. MHOXecTBa 1 NOAMHOXeCTBA. Drne-
MeHTbl TEOPMM rpadoB

O6u.|,ee KOJIn4eCTBO 4acoB

34

NMPOBEPAEMBIE TPEEOBAHMS K PE3YJILTATAM OCBOEHMS OCHOBHOWM OBEPA3OBATE/TbHOM NPOTPAMMGBI

7 KJTACC
Kon npoeepsiemoro pe-  [NposepsieMbie npeameTHbIe pe3ynbTaThi OCBOEHUSi OCHOBHOW 0Bpa3oBaTenbHOM NPOrpamMmbl OCHOBHOTO obuero obpasoea-
3yneTara HMS
1 Hycna u BelumncneHus
1.1 BeinonHsaTb, coueTas ycTHble M MUCbMEHHbIE NPUEMBI, apUbMETUHECKME AEICTBUS C PALIMOHASIbHBIMMU YUCTIAMM

1.2

BbIDOXKEHUM, COREPXKALUMX OBBIKHOBEHHBIE M AECATUYHbIE APO6U

HaxoanTb 3HQYEHMs YUCNOBBIX BLIPAXEHUH, MPUMEHSTE PA3HOOBPA3HbIE CMOCOBbI M MPUEMBI BBIYUCTIEHUS 3HAYEHM APOBHBIX
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MepexoaunTb OT 0AHOM PGOPMBI 3ANUCH YMcen K Apyroi (NpeobpasoBbiBaTE AECATUUYHYIO APODOL B OBLIKHOBEHHYIO, OBbIKHOBEH-

1.3
HYIO B A€CATUYHYIO, B YOCTHOCTM, B GECKOHEUHYIO AeCATUYHYIO Apobb)
1.4 CpaBHMBATL 1 YNOPSAAOYMBATE PALMOHANbHBIE YUCTA
1.5 Okpyrnsatb umcna
16 BbinonHsST NPUKMAKY M OLEHKY pe3ynbTaTa BblYMCIEHWUH, OLEHKY 3HAYEHWI YMCIIOBbIX BbIPAXEHWI. BbinonHaTe gencrems co
' CTENEHSIMM C HATYPAsbHbIMM NMOKA3ATENSIMM
1.7 [prUMeHsTb NPU3HAKK AENUMOCTH, PA3NOXEHME HO MHOXMTENIM HATYPASbHbIX YUCEN
PelwaTs NpakTMKO-OPUEHTUPOBAHHBIE 3AAAYM, CBA3AHHBIE C OTHOLLEHUEM BESIMYMH, MPOMNOPLUOHANLHOCTLIO BEMIUYMH, MPOLEH-
1.8 TOMM, MHTEPNPETUPOBATL PE3YNLTATHE PELLEHNUS 304AY C YYETOM OTPAHMYEHMIM, CBA3AHHBIX CO CBOMCTBAMM PACCMATPUBAEMBIX
obbekToB
2 Anrebpanueckme BbIpaxeHus
2.1 MNcnonb3oBaTte anrebpanyeckyto TEPMUMHONOTMIO M CUMBONIMKY, MPUMEHSTL €€ B MPOLLECcCe OCBOEHMs y4ebHOro matepumana
2.2 HaxopuTb 3HauYeHKs GyKBEHHbIX BBIPAXEHWM MPKU 30AAHHBIX 3HAYEHMSIX NEPEMEHHbIX
2.3 BbinonHsTe Npeobpa30oBaHMs LENoro BLIPAXEHUs B MHOrOUNEH NPUBEAEHWEM NOAOOHbIX CIArAEMbIX, PACKPbITUEM CKOBOK
04 BbinonHaTe YMHOXEHME OQHOUNEHA HO MHOTFOUYSIEH M MHOTOYSIEHA HO MHOTOUYSIEH, MPUMEHNATE GOPMYIIbI KBOAPATA CYMMBI U
) KBOAPATA PA3HOCTH
5 OcyLuecTensTb pa3noxeHe MHOTOUYNIEHOB HO MHOXMTENM C MOMOLLbIO BLIHECEHMS 30 CKODKM OBLLEr0 MHOXMUTENS, TPy nnu-
' POBKM CNAraemblix, NpUMeHeHmst GOPMyN COKPALLEHHOTO YMHOXEHMS!
26 MpuMeHsITb NPeobPa30BAHMS MHOTOUNIEHOB AJ15 PELLEHMS PASAMYHBIX 30404 M3 MOTEMATUKM, CMEXHBIX NPEAMETOB, M3 PEab-

HOM NPOKTUKM
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2.7 Mcnonb3oBaTte CBOWCTBA CTEMEHEN C HATYPAsbHBIMM MOKA3ATENSIMM A NPEOOPA30BAHMS BbIPAXKEHMH
3 YpaBHEHMS 1 HEPABEHCTBA
31 Pewwats nMHENHbIE YPABHEHMS C OAHOM NEPEMEHHOM, MPUMEHSIS TPABMIA NEPEXOAA OT UCXOLHOTO YPUBHEHMS K PABHOCHIIb-
) HOMY eMy. [TpoBepsTh, ABNSETCS K YUCTIO KOPHEM YPABHEHMS
3.2 MNpuMeHsTb rpadmyeckme METOAb MPU PELUEHUM IMHENHBIX YPABHEHWI U X CUCTEM
3.3 MoabupaTte NPMMEpPBI NAP YMCEN, ABASIOLMXCS PELUEHUEM IMHEMHOTO YPABHEHMS C ABYMS MEPEMEHHbBIMM
34 CTpouTb B KOOPAMHATHOM MAOCKOCTU rPAdUK IMHENHOTO YPABHEHMS C ABYMS EPEMEHHBIMM; MOMbL3YSCh IPAPUKOM, NPUBOAUTD
' NPUMEpPbI PeLIEHNs YPABHEHMS
3.5 PewaTtb cucTeMbl ABYX NTMHENHBIX YPOBHEHMI C ABYMS MEPEMEHHBIMM, B TOM YMCe rpadmyecku
36 CocTaBnsTh 1 peLaTb IMHEMHOE YPABHEHUE MU CUCTEMY JIMHEMHBIX YPABHEHMM MO YCNOBMIO 30AA4M, MHTEPNPETUPOBATL B
' COOTBETCTBMM C KOHTEKCTOM 304U NOJSTYYEHHBINA PE3yNbTaT
4 KoopaunHartsl u rpadpukm. PyHkumm
N306paxatb HO KOOPAMHATHOM MPSIMOM TOYKM, COOTBETCTBYIOLME 30AAHHBIM KOOPAMHATAM, Ny4M, OTPE3KM, MHTEPBALI, 3AMK-
4.1
CbIBOTb YMCIIOBbIE MPOMEXYTKM HA anrebpanyeckom a3bike
4.2 OtmeuaTb B KOOPAMHATHOM MIOCKOCTM TOYKM NO 3AAAHHBIM KOOPAMHATAM
4.3 Crpouts rpadukm nnHeitHbix GyHkumit. Ctpouts rpadmk dyHkumn y = | x|
44 OnucbieaTb ¢ NomMoLLbio GYHKLMIA U3BECTHBIE 3ABUCMMOCTM MEXAY BEMMYMHAMM: CKOPOCTb, BPEMS, PACCTOSIHUE, LEHY, KONMYe-
' CTBO, CTOMMOCTb, MPOU3BOAMTENLHOCTb, BPeMsl, 06bEM paboTsi
4.5 HaxopuTb 3HauYeHne dyHKLMM NO 3HAYEHMIO €€ apryMeHTd
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MoHMmaTh rpaduueckmii cnocob NPeAcTABNEHMS U AHANM3A MHGOPMALMM, U3BEKATb U MHTEPNPETUPOBATL MHPOPMALMIO 13

4.6
rPadpHKOB pearnbHbIX MPOLECCOB 1 30BUCUMOCTEN
5 BeposTtHOCTb 1 cTaTUCTMKA
51 Yurate MHPOPMALMIO, MPEACTABNEHHYIO B TABNMLIOX, HO AMATPAMMAX, NPEACTABNSTL AAHHbIE B BUAE TABIMUL, CTPOUTL AMa-
' rpamMmbl (cTonbukossie (cTonbuaTbie) u KpyroBbie) MO MACCUBAM 3HAYEHMHA
52 OnucbIBATL U MHTEPMNPETUPOBATL PEASbHBIE YACTOBbIE AAHHbIE, MPEACTABIEHHbIE B TABAMLAX, HO AMATPAMMAX, TPAPHKAX
53 Mcnonb3oBaTh Ans OMUCAHMS AAHHBIX CTATUCTUYECKME XAPAKTEPUCTUKM: CpeaHee apndMeTUieckoe, MEAMAHA, HaUbobLee U
’ HOMMEHbLLIEE 3HOYEHUS, PA3MaX
54 MMeTb NpeacTaBneHne O CyYarMHOM M3MEHYMBOCTM HA MPUMEPAX LieH, GUIMYECKMX BENIMUYMH, OHTPOMOMETPUYECKMX AAHHbIX,
' MMETb NPEACTABIEHNE O CTATUCTUYECKOW YCTOMYUBOCTH
6 [eomeTpus
PacnosHaBaTe M3yyeHHble reoMeTprYecKkue GpUrypbl, ONPeaensTs UX B3AAMMHOE PACMNONOXEHUE, M306paXaTb reoMeTpuyeckue
6.1 bUrypbl, BLINMOMHSTE YEPTEXM MO YCIOBMIO 308041, V3MepsaTh NMHEHbIE 1 YrNOBble BENMYMHBI. Peluats 304a4u Ha BblYMCnEHME
ANYH OTPE3KOB M BENMYMH YrNOB
6.2 Henatb rpybyto oueHKY JIMHEMHBIX U YITIOBbIX BEMMYMH NMPEAMETOB B PEASIBHOM XM3HM, PA3MEPOB NPUPOAHbLIX 06bekToB. Pas-
' NMYATL PA3MEPbI 3TUX OOLEKTOB MO NOPSAKY BEMMUMHBI
6.3 CrpouTb YepTexu K reoMeTPUYECKMM 3aAAYAM
6.4 Monb3oBATLCS MPU3HAKAMK PABEHCTBA TPEYrONbHUKOB, MCMONb3OBATH MPMU3HAKM M CBOMCTBA PABHOBEAPEHHBIX TPEYTONbHUKOB
) npu pelleHun 3anau
6.5 MpoBoOAMTL NOrMYECKME PACCYXAEHHUS C UCMONb3OBAHUEM FEOMETPUYECKHUX TEOPEM
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[Nonb30BATLCS NPM3HAKAMKM PABEHCTBA MPSMOYTOJbHbBIX TPEYTONbHUMKOB, CBOMCTBOM MEAMAHbI, MPOBEAEHHOM K TMNOTEHY3€

6.6
NPSIMOYTOJNIbHOTO TPEYFrONbHUKA, B PELUeHMU TeOMETPMYECKUX 3aaaY
6.7 OnpepensTs napannenbHOCTb MPSIMbIX C MOMOLLBIO YIIOB, KOTOpble 0bpasyeT ¢ H1mK cekywas. OnpeaensTs NAPANNENbHOCTb
' MPSMbIX C MOMOLLbIO PABEHCTBA PACCTOSIHMM OT TOYEK OQHOM NPSIMOM A0 TOYEK APYroi NPsSMoM
6.8 Pewarts 308044 Ha kneTyatoi Gymare
MpOBOANTL BLIYMCNEHMS M HOXOAMTL YUCIOBbIE M BYKBEHHbIE 3HQYEHMS YITIOB B FEOMETPUYECKMX 304040X C UCMONb3OBAHMEM
6.9 CYMMbI YTTIOB TPEYTONIbHUKOB M MHOTOYTOSIbHUKOB, CBOMCTB YII0B, OBPA30BAHHBIX NPW NepeceyeHnn AByX NApannenbHbIX nps-
MbIX cekyllei. Peliate npakTMyeckme 304041 HO HOXOXAEHUE YroB
6.10 Bnogetb noHsiTMEM reoMeTpUYECKOro MecTa Touek. YMeTb onpeaensite BUCCEKTPUCY YIa U CEPeaMHHbIA NEPNEHANKYNAP K OT-
’ pe3Ky KaK reoMeTpuyeckme Mecta Touek
6.11 DopmynnpoBaTL ONPeaeneHmust OKPYXHOCTU 1 KPYrd, XOPAbl M AMAMETPA OKPY>KHOCTH, MOJb30BATLCS MX CBOMCTBAMMU. YMETb
) NPUMEHSITb 3TM CBOMCTBA NP PELLEHNM 30404
BnapeTb NOHSTMEM OMUCAHHOM OKONO TPEYrONbHUKA OKPYXKHOCTH, YMETb HOXOAUTb €€ LeHTp. [lonb3oBaTbes paKTaMu O TOM,
6.12 4TO BUCCEKTPMCHI YIIOB TPEYrONbHUKA NEPECEKAIOTCS B OAHOM TOYKE, M O TOM, Y4TO CEPEAMHHbIE NEPNEHANKYNAPbI K CTOPOHAM
TPeyronbHMKa NepecekaloTcs B OHOM TO4Ke
6.13 BnapeTb noHsiTMeM KacaTenbHOM K OKPYXHOCTH, NOMb30BATHCS TEOPEMO O NEePNEHANKYNSPHOCTM KACATENBHOM M paauyca,
) NPOBEAEHHOrO K TOYKE KACAHMS
6.14 Nonb3oBATLCS NPOCTENLIMMM FEOMETPUYECKMMM HEPABEHCTBAMM, MOHUMATL MX NPAKTUHECKMIA CMBICH
6.15 [NpoBOAKTL OCHOBHbIE FTEOMETPUYECKME NOCTPOEHMS C MOMOLLIO LIMPKYIS U NMHENKM
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MPOBEPSEMBIE 2JIEMEHTbI COEPXXAHMUA
7 KJTACC

Kog, MNpoBepsaeMblit aneMeHT copepXaHus

1 Hucna v BbluncneHus

. Ipobu 0bbIKHOBEHHbIE M AECATUYHBIE, NEPEXOA OT OAHOM PopMbI 3anmcu apobent k apyroi. [oHsTHe paunoHansHoOro Yncna, 3a-
’ MUCb, CPABHEHME, YNOPSBOYMBAHME PALMOHAIBHBIX YMACEN

1.2 ApundmeTnyeckmne LeiCTBUS C pALMOHANbHBIMM YUCTAMM. Peluerne 30804 M3 peanbHOM NPAKTUKM HA H4ACTH, HA APO6M

13 CreneHb ¢ HOTYparbHLIM MOKA3ATENEM: ONpPeaeneHne, NPeobpasoBAHNE BLIPAXEHMI HO OCHOBE ONpPEAENeHus, 3anucb BoMbLLMX
’ ymcen

1.4 MNpoueHThI, 3anNMCb NPOLEHTOB B BUAE APObM M APO6M B BUAE NPOLEHTOB. TP OCHOBHbIE 30AA4YM HO MPOLEHTHI, PELIEHME 3AAAY U3
’ peanbHOM NPAKTUKM

1.5 NprmeHeHWe NPU3HAKOB AENTMMOCTH, PA3NOXEHME HO MHOXMTENM HOTYPASbHBIX YMCEN

1.6 PeanbHble 3aBMCHMOCTH, B TOM YMCIie MPSMAs U OBPATHAS MPONOPLMOHANBHOCTH

2 Anrebpanyeckne BbpaxeHHs

2.1 NepemeHHble, YUCNOBOE 3HAYEHME BLIPAXEHMS C NepeMeHHOM. [JonycTMble 3HAYEHMS NEPEMEHHbIX

2.2 MNpepcTaBneHne 30BUCMMOCTU MEXAY BENMUMHAMM B BUAE Popmynbl. Beiumncnenuns no popmynam

2.3 MNpeobpasosaHme ByKBEHHbIX BLIPAXEHMM, TOKAECTBEHHO PABHbIE BbIPAXEHMS
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2.4 CBoWcTBa CTENEHM C HATYPANbHBIM NOKA3ATENEM

2.5 OgpHounexbl U MHorounexbl. CteneHb mHorouneHa. CrnoxeHue, BbIYUTAHME, YMHOXEHNE MHOMOUYNIEHOB

26 PDopMyribl COKPALLEHHOTO YMHOXEHMS: KBAAPAT CyMMbI M KBagpaT pasHoctn. Popmyna pasHocti keagpatos. PasnoxeHne mHoro-
) YNEHOB HO MHOXMTENH

3 YpaeHeHus

3.1 YpaBHeHMe, KOPEHb YPABHEHMS, NPABMIA NPe0bPA30BAHMS YPABHEHMS, POBHOCUILHOCTb YPABHEHMH

3.2 JInHelHOE ypaBHEHME C OQHOM NEePEMEHHOM, YUCNO KOPHEN IMHEMHOTO YPABHEHMS, PELLUEHNE JIMHEMHBIX YPOBHEHUI

3.3 CocTaeneHue ypaBHeHWI Mo yCnoeumio 3aaauu. Peluenune TeKCTOBbIX 30404 C MOMOLLbLIO YPABHEHMM

3.4 JInneHoe ypaBHeHME C ABYMs NEPEMEHHBIMU U €ro rpadmk

35 CucteMa fByX NMHENMHBIX YPOABHEHMIM C ABYMs nepeMeHHbIMK. Peluenune cuctem ypasHeHuit cnocobom noactanosku. MNprumeps pe-
) LIEHMsI TEKCTOBBIX 3AAAY C MOMOLLBIO CUCTEM YPABHEHMM

4 KoopaunHatsl v rpaduku. Pyrkumm

4.1 KoopauHaTta Touku Ha npsmoi

4.2 Hucnoeble npomexyTku. PaccTosiHne mexay ABYMS TOYKAMM KOOPAMHATHOM NPSIMOMA

4.3 MpsmoyronbHas cuctema koopanHat, ocn Ox u Oy. Abcumcca M OpAMHATA TOYKM HO KOOPAMHATHOM MNOCKOCTH

4.4 MNprmepbl rpadukos, 3a8aHHbIX bopMynamu. YTeHne rpadukoB peanbHbIX 30BUCUMOCTEN

4.5 Monsitne dyHkumu. Npaduk dyHkumm. CeoicTBa PyHKUMH

4.6 NunenHas dyHkums, eé rpaduk. [padmk dyHkumm y = | x|
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4.7 [paduueckoe pelleHne NMHENHBIX YPOABHEHWUI U CUCTEM NIMHEMHBIX YPABHEHMA
5 BeposTHOCTb M cTaTUCTMKG
MpenctaeneHue aaHHbIX B BUAE Ta6AML, Aarpamm, rpadukos. 3anonHeHre TabnuL, YTEHUE 1 NOCTPOEHUE Anarpamm (ctonbuko-
5.1 BbIX (cTOn6uaThIX) M Kpyroebix). Ytenue rpadukos peanbHbix npoueccos. MasneyeHne nHbopmaumm M3 aMarpamm u Tabnuu, mc-
NONb3OBAHMUE U MHTEPNPETALMS LAHHBIX
59 OnucaTenbHas CTATUCTHKA: CpeaHee aprdMETUHECKOE, MeAMaHa, pasMax, Hanbonbluee U HOMMEHbLLIEE 3HAYEHMs Habopa Yucno-
) BbIX AGHHbIX. [1pMMepbl cy4aiHOM M3MEHYMBOCTM
53 CnyyaiHbii 3kcnepumeHT (onbiT) U cnydaitHoe cobbite. BepostHocTs 1 yactota. Ponb ManoBeposaTHbIX M NPAKTUYECKM BOCTOBEP-
’ HbIX COBBITHIA B MpUpoae 1 B oblectse. MoHeTa U UrpanbHas KOCTb B TEOPUM BEPOSTHOCTEN
lpad, sBepwnHa, pebpo. CreneHb BeplumHbl. Yucno pébep n cymmapHas creneHb BeplumH. [peactaeneHme o cessHoCTH rpada.
5.4 Lenu u umknsl. Mytn B rpadax. O6xoga rpada (sinepos nyts). MNpeacrasneqne o6 opuentMposaHHom rpade. Pewenne sanay ¢
NoMmoLLbio rpados
6 leomeTpus
6.1 HauanbHele noHatus reometpun. Touka, npsimas, otpesok, nyy. Yron. Bugel yrnos. BeptukanbHbie u cMexHble yrbl. buccektpuca
' yrna. JlTomaHas, mHoroyronsHuk. [TapannensHocTs M nepneHanKynsspHOCTb NPAMBIX
6.2 CummeTpuutbie durypbl. OcHOBHbIE CBOMCTBA OCEBOM CMMMETPMU. [TpUMeEpbl CUMMETPUM B OKPYXAIOLLIEM MUPe
6.3 OCHOBHbIE MOCTPOEHMS C MOMOLLBIO LMPKYIS U IMHEMKU. TpeyronbHumk. Beicota, meamaHa, Buccektpuca, ux cBOMCTBA
6.4 PasHoGenpeHHbIM M PABHOCTOPOHHMI TpeyronbHMkK. HepaeeHcTBO TpeyronbHMKa
6.5 CBOMCTBA M NPU3HOKM PABHOBEAPEHHOTO TPEYronbHMKA. [TpU3HaKKM PABEHCTBA TPEYroNbHUKOB
6.6 Ceo#cTBa M NPU3HAKM NapannenbHbix npsmeix. Cymma yrnoe TpeyronbHuka. BHelwHue yrnel TpeyronbHmka
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6.7 [NpsimoyronbHbii TpeyronbHuk. CBOMCTBO MEAMAHbI MPSIMOYTONLHOTO TPEYTONbHUKA, NPOBEAEHHOM K rMnoTeHyse. [1pusHaku paseH-
’ CTBQ MPSIMOYTOJNbHbBIX TPEYTONbHUKOB. [1psiMOyronbHbIM TpeyronbHuk ¢ yrnom B 30°
6.8 HepaeeHcTBa B reoMeTpum: HEPABEHCTBO TPEYrOMbHUKA, HEPUBEHCTBO O AIMHE JIOMAHOM, TEOPEeMa O Honbluem yrie u bonblueit
' CTOpOHe TpeyronbHuka. [lepneHanKynsp 1 HaKIOHHAS
6.9 [eomeTprueckoe mecTo Touek. buccekTpuca yrna u cepeamHHblit NnepneHanKYnap K oTpe3Ky Kak reoMeTpmuyeckne Mecta Toyek
6.10 OKpYXHOCTb 1 KPYT, XOPAd M AMAMETP, MX cBOMCTBA. BaanmHoe pacnonoxeHrue okpyxHocT u npsmoi. KacatensbHas 1 cekyLuas K
OKPYXHOCTH
6.11 OkpyXHOCTb, BIMCAHHAS B yron. BnncaHnHas 1 onMcaHHas oKpy>XHOCTU TPEYronbHMKA

MPOBEPSEMBIE HA O3 MO MATEMATUKE TPEBOBAHMS K PE3YJIbTATAM OCBOEHMS OCHOBHOW OBPA3OBATENIbHOM NMPOTPAMMBI OC-
HOBHOI'O OBLLUEIO OBPA3OBAHUS

Kogn nposepsiemoro MposepsieMbie TpeboBaHMUs K NPeAMETHBIM Pe3ynbTaTAM OCBOEHHUSi OCHOBHOM 06pa3oBaTeNnbHOM NPOrpaMMbl OCHOBHOTO 06-
TpeboBaHus wero obpasosaHus Ha ocHose PITOC

YMeHue onepupoBaTb MOHATUSMU: MHOXECTBO, MOAMHOXECTBO, ONepaLMu HOJ, MHOXECTBAMM; YMEHUE ONEPUPOBATbL MOHATUSIMM:
1 rpad, ces3HbIM rpad, AepeBo, LMK, NPUMEHSATL MX NPU PELLEHUM 3aAaY; YMEeHMe UCNONb30BATb rpaduyeckoe NpeacTaBneHme
MHOXEeCTB [U1sl ONMUCAHMS PEAsIbHBIX MPOLECCOB M SBMEHMIA, MPU PeLIEHUM 3aAAY U3 APYTMX Y4eBOHbIX NpeamMeToB

Ymenne onepunpoBATb NOHATUAMU: ONpPEeRENEeHNE, AKCMOMA, TEOPEMA, [OKA3ATENIbCTBO, YMEHUE PACNO3HABATbL MCTUHHbIE U NNOX-
Hbl€ BbICKA3bIBAHUSA, NPUBOANTL NPUMEPLI 1 KOHTPNPUMEPDLI, CTPOUTb BbICKA3bIBAHUA M OTPULAHUA BbICKA3bIBAHMM
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YMeHne onepupoBaTb MOHATUAMM: HOTYPANBHOE YMCIIO, MPOCTOE U COCTABHOE YMCNO, AEIMMOCTb HATYPANbHBIX YACEN, MPU3HAKM
AENMMOCTH, LiefIoe YMCNO, MOAYIb YMCNa, OBbIKHOBEHHAS APODL M AecaTUYHAS APODb, CTAHAAPTHLIA BMA YMCNA, PALMOHANBHOE
YMUCNO, MPPALMOHANBHOE YUCNO, APUPMETUYECKMIA KBOAPATHBIA KOPEHb; YMEHWE BbIMONHATE AEMCTBMUS C YUCIIAMM, CPABHUBATL M
YyNOpsA0UMBATL YACNA, NPEACTABASTE YACIA HO KOOPAMHATHOM NPSIMOM, OKPYINATE YUCNA; YMEHUE AeNaTb NPUKMOKY U OLEHKY
pe3ynbTaTa BbIYUCTEHWUM

YMeHue onepupoBaTL MOHATUSMM: CTEMEHB C LIEMbIM NOKA3ATENEM, APUPMETUYECKMIA KBAAPATHBIMA KOPEHb, MHOrOUNEH, anreb-
paunyeckasi Apobb, TOXAECTBO; 3HOKOMCTBO C KOPHEM HATYPANIbHOM CTENEHM BOnblue EAMHULbI, YMEHWUE BbIMOMHSTL PACYETHI MO
bopMynam, NpeobpasoBaHMs LENbIX, APOOHO-PALMOHANBHBIX BIPAXKEHUI U BHIPAXEHUI C KOPHSIMM, PA3NOXEHNE MHOTOUIEHA
HO MHOXWTENM, B TOM YMCIE C UCNONb3OBAHMEM HOPMYN PA3HOCTM KBAAPATOB M KBAAPATA CYMMbl M PA3HOCTU

YMeHne onepupoBaTh MOHATUIMM: YUCIIOBOE PABEHCTBO, YPOBHEHWE C OAHOM NEPEMEHHOM, YNCIOBOE HEPABEHCTBO, HEPABEH-
CTBO C NEPEMEHHOM; YMEHWE PELLATh SIMHENMHbIE M KBOAPATHbIE YPABHEHMS, APOBHO-PALMOHANbHbIE YPABHEHMUS C OAHOI Nepe-
MEHHOM, CUCTEMbI ABYX IMHENHbIX YPABHEHM, NIMHEMHBIE HEPABEHCTBA M MX CUCTEMBI, KBOAPATHBIE M APOBHO-PALMOHANbHbIE
HEPUBEHCTBA C OJJHOM NEPEMEHHOM, B TOM YMCNIE MPU PELLEHWMM 304AY U3 APYTMX NPEIMETOB U MPAKTUHECKMX 30M1aY; YMEHMeE
MCMOMb30BATL KOOPAMHATHYIO MPSIMYIO U KOOPAMHATHYIO MAOCKOCTh At M306PAXEHUS PELLEHNI YPOABHEHWM, HEPABEHCTB M CH-
cTem

YMeHue onepupoBaTh NOHATUSMU: GYHKLMS, rPadmK dyHKLMM, HYIM GYHKLMK, MPOMEXYTKM 3HAKOMOCTOSIHCTBA, MPOMEXYTKM
BO3PACTAHMS, YObIBAHMS, HaMBObLIEE M HOMMEHbLUIEE 3HAYEHMUS PYHKLMK; YMEHME OMEPUPOBATL MOHSITUSMMU: MPSIMAS NPOMOP-
LMOHONBLHOCTb, IMHEMHAS PYHKLMS, KBAAPATHYHAS PYHKLMS, OBPATHAS NPOMNOPLMOHANLHOCTL, Napabona, runepbona; ymexue
cTpounTh rpaduku GpyHKUMI, MCNONb3OBATL rPAdMKM s ONpefeNeHns CBOMCTB NPOLLECCOB M 3ABMCMMOCTEH, ANS PeLeHus 3aaau
M3 APYTMX y4EOHbIX MPEAMETOB M PEANIbHOM XMU3HM; YMEHME BbIPAXATb GOPMYIAMM 3ABUCUMOCTU MEXAY BENMUMHAMM

YMeHue onepupoBaTh MOHSATUSMU: MOCNEAOBATENBHOCTb, APUPMETUYECKAS M TEOMETPUYECKAS MTPOrPECCHUM; YMEHNE UCMONb3O-
BATb CBOMCTBA NOCNEAOBATENLHOCTEN, GOPMYIIbl CYMMbl M OBLLLErO YneHa NPM PeLLeHNM 304aY, B TOM YMCNE 304A4 U3 APYTHX
yu4ebHbIX NPEeAMETOB M PEANIbHOM XMU3HM

YMeHH1e peLaTb 304041 PA3HBIX TUMOB (B TOM YMCNE HO NPOLEHTbI, AOMU U YOCTH, ABMXEHUE, PaBOTY, LEHy TOBAPOB U CTOW-

MOCTb MOKYMOK W YCAYT, HANOM, 304044 M3 06NACTH YNPABAEHMS IMYHBIMU M CEMEMHBIMU GUHAHCAMM); YMEHWE COCTABNATH
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BbIPAXEHMS, YPABHEHMS, HEPABEHCTBA U CUCTEMBI MO YCNOBUIO 30404M, UCCNEROBATL NONYYEHHOE PELIEHME M OLEHMBATL NPAB-
AONOAODOHOCTb NOMYYEHHbIX PE3YNLTATOB

YMeHue onepupoBaTh NOHATUAMM: GUrypa, TOYKA, OTPE3OK, NPSMAs, fyY, IOMAHAS, Yros, MHOTOYTFONIbHUK, TPEYrONbHKUK, POBHO-
HenpeHHbI U PABHOCTOPOHHMUI TPEYTrOMbHUKM, NPSIMOYTOSNbHbIM TPEYrOfbHUK, MEAMAHA, BUCCEKTPUCA M BbICOTA TPEYroMbHKKA,
4eTbIPEXYroNbHUK, NAPANNENOrPAMM, POMB, NPSMOYTObHUK, KBAAPAT, TPAMNELMS; OKPYXHOCTb, KPYT, KACATENbHAS;, 3HOKOMCTBO
C NPOCTPUHCTBEHHBIMU GUTYPAMM; YMEHME PeLlaTh 304041, B TOM YMCTE U3 MOBCEAHEBHOM XM3HM, HO HOXOXAEHUE reoMeTprye-
CKMX BENIMYMH C NPUMEHEHMEM M3YUYEHHBIX CBOMCTB GUrYp 1 PaKTOB

10

YMeHue onepupoBaTb NOHSATUSMU: PABEHCTBO GUryp, PABEHCTBO TPEYTONbHUKOB; NAPANENbHOCTE M NePNeHANKYNSPHOCTb Npsi-
MbIX, YrOn MEXAY NPSIMbIMK, NEPNEHANKYINSP, HAOKIOHHAS, NPoeKuus, nogobue uryp, NoaobHbIE TPEYTONbHUKM, CUMMETPHS
OTHOCHTENbBHO TOYKM U NPSIMOIA; YMEHWE PACNO3HABATb PABEHCTBO, CUMMETPHIO 1 Nofobue $puryp, napannenbHoCTb U nepreH-
AMKYNSPHOCTb NMPSIMbIX B OKPYXAIOLLLEM MUpE

11

YMeHue onepupoBaTh NOHATUAMM: ANMHA, PACCTOSHWE, Yron (BEenMumMHA yra, CUHYC M KOCMHYC YINa TPeyronbHWKA), NoLwaas;

YMEHWMeE OLEHMBATL PA3MEPbI NPEAMETOB M OOLEKTOB B OKPYXXAIOLLEM MUPE; YMEHME NPUMEHSTb GOPMYSbl MEPUMETPA U MIo-

LLOAM MHOTOYTONbHMKOB, AJIMHBI OKPYXHOCTH M NIOLWAAM KPYrd, 06bema NPsiIMOYrofibHOTO NApannenenumnenad; ymeHue npume-

HSITb MPU3HAKM POABEHCTBA TPEYTONbHMKOB, TEOPEMY O CYMME YTTIOB TpeyronbHuKa, Teopemy Nudaropa, TpuroHometpmyeckme
COOTHOLIEHMS ANs BbIYMCIEHMS ASIMH, PACCTOSIHUIA, MNOLWAAEN

12

YMeHue n3obpaxats nnockue purypsl  Mx KOMOUHALMM, MPOCTPAHCTBEHHbIE PUrYPbl OT PYKHM, C MOMOLLIO YEPTEXHBIX MHCTPY-
MEHTOB M1 3NEKTPOHHbIX CPEACTB MO TEKCTOBOMY MU CUMBOJIbHOMY OMUCAHMIO

13

YMeHue onepupoBaTh MOHATUSMU: MPSMOYTONbHAS CUCTEMA KOOPAMHAT; KOOPAMHATHEI TOYKM, BEKTOP, CYMMA BEKTOPOB, NPOM3-
BEleHMe BEeKTOPA HA YMCNO, CKaNgpHOEe NPOU3BefleHME BEKTOPOB; YMEHNE MCNONb30BATL BEKTOPLI M KOOPAMHATLI A/ NPEACTAB-
NEHUSI AAHHBIX M PELLEHMS 3004, B TOM YUCTE U3 APYTUX Y4EOHbIX MPEAMETOB M PEANbHOM XU3HM

14

YMeHue onepupoBaTL MOHATUSMM: CTONBKUKOBbIE M KPYTOBbIE AMArPAMMEI, TABAMLBI, cpeaHee apudMeTUIecKoe, MEAUAHA,
Hanbonbluee U HOMMEHbLLIEE 3HAYEHMS, PA3MAX YUCIIOBOTO HABOPA; YMEHME U3BIEKATb, MHTEPNPETUPOBATL MU
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npeobpa3oBbiBaTL MHPOPMALMIO, MPEACTABNEHHYIO B TABAMLIOX M HA AMATPAMMAX, OTPAXAIOLLYIO CBOMCTBA M XAPAKTEPUCTUKM
peanbHbIX NPOLECCOB U SBIIEHUI; YMEHWE PACNO3HABATL M3MEHUMBbIE BENIMUYMHBI B OKPYXAIOLLEM MUPE

MEPEYEHb SJIEMEHTOB COJEPXAHWUS, MPOBEPAEMbIX HA OIS NO MATEMATHKE

Kog, MNpoBepsaeMblit aneMeHT copepXaHus

1 Yucna 1 BbluMCnEHHS

1.1 HatypanbHblie 1 uensie uncna. [pmaHakm aenMMocTu Lenbix Ymcen

1.2 OBbIKHOBEHHbIE U AECITUYHbIE APODM, NPOLEHTLI, BeCKOHEe HbIe Neproanyeckue Apobu

1.3 PaunonansHbie uucna. Apubmetueckme onepalmm ¢ pAUMOHANbHBIMM YUCTAMM

1.4 HencteutensHble uncna. ApupmeTmyeckme onepaumm ¢ AENCTBUTENBHBIMU YMCIAMM

1.5 MpUBAUXKEHHDIE BLIYMCIIEHMS, NPABMUNA OKPYTNEHMS, MPUKMAKA M OLIEHKA Pe3yNbTATA BblYMCIEHHH
2 Anrebpanyeckne BbipaxeHHus

2.1 ByKBeHHbIE BbIPAXEHMS (BbIPAXEHMS C NEPEMEHHBIMM)

2.2 Crenenb ¢ uensiM nokasatenem. CreneHb ¢ paumoHanbHbiM nokasatenem. CBOMCTBa cTeneHu
2.3 Mtorounetsl

2.4 Anrebpanyeckas gpobb
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2.5 ApndmeTnyeckuii KOPeHb HATYPANbHOM cTeneHu. JJeHcTBUsIC apUPMETUHECKMMM KOPHSIMU HATYPATbHOM CTEMNEHM

3 YpaBHeHUs M HepaBeHCTBA

3.1 Uensie n apobHo-paumoHansHbie ypasHeHus. CUCTEMbI M COBOKYMHOCTH YPABHEHMM

3.2 Llensie 1 apobHo-paumoHansHbie HepaseHCTBa. CUCTEMBI M COBOKYMHOCTM HEPABEHCTB

3.3 PelweHnune TekcToBbIX 30804

4 Yucnoeble NOCNefoOBATENLHOCTH

4.1 MocnenosaTtenbHOCTH, CNOCOBLI 30AAHMS NOCIEAOBATENBHOCTEN

4.2 ApndmeTtnyeckas u reometpuyeckast nporpeccun. Popmyna CIOXHbIX NPOLLEHTOB

5 DyHKLUMM
PyHkums, cnocobsl 3aaaHKs GyHKuMK. [paduk dyHkummn. Obnacts onpeaeneHmns u MHOXECTBO 3Ha4YeHWM byHKUMK. Hynu dyHk-

5.1. umn. [MpomexxyTku sHakonocTosHCTBA. [1pOMEXYTKM MOHOTOHHOCTU byHKLMKU. MaKCUMyMbl U MUHMMYMbI byHKUMK. Hanbonbluee
M HOMMEHbLUEE 3Ha4YeHne PYHKLMM Ha MPOMEXYTKE

6 KoopauHaTtsl Ha NpsiMoit M NnockocTy

6.1 KoopauHatHas npsmas

6.2 JekapToBbl KOOPAMHATLI HO NIOCKOCTH

7 leomeTpus

7.1 [eomeTpuryeckne Purypbl M nx CBOMCTBA

7.2 TpeyronbHumk
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7.3 MHoroyronbHuku

7.4 Okpy>XHOCTb U KpyT

7.5 M3mepeHne reomeTpuyeckmx BENUUMH
7.6 BekTtopbl Ha nnockocTy

8 BepostHocTb 1 cTatucTHka

8.1 OnucatenbHas cTaTUCTUKA

8.2 BepositHocTb

8.3 Kombunatopuka

8.4 Muoxectsa

8.5 Mpadew

6 KoopanHaTsl Ha NpsimMoit M MNocKoCTH
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3. MepeueHsb (koandukaTop) pacnpepenéHHbIX No KNaccam npoeepsieMbix TPEGOBAHMI K pe3ynbTa-
TAM OCBOEHMsi OCHOBHOM OBpA30BATENLHON NPOrPAMMBI HauYanbHOro/ocHoBHoro/cpeaHero (Bbi-
6patb opHo) obwero obpa3oBaHMsi U 3NEMEHTOB COBEPXAHUA ([OMKEH COBMAAATL CO CMMCKOM B
dbenepansHoi paboueit nporpamme, pacnpeaenéHHbIM no knaccam)’

4. MNepeyeHs (kogmdukaTop) nposepsieMbix TPeHOBAHMIA K pe3yNnbTATaM OCBOEHUS OCHOBHOM obpa-
30BATENBLHOM NPOrPAMMBI HAYANLHOTO,/ OCHOBHOTO (BbIGPATL OAHO) 06Wero 06pa3oBaHMs U aneMeH-
TOB COAEPXAHMA (DOMKEH COBMNAAATL CO CMMCKOM B peaepanbHon paboyeit nporpamme, pacnpeae-
NEHHbIM

no knaccam)’

2 ~ -~ -
3anonHseTCs B TOM Clyyae, eCiu AAHHbINA CIMCOK eCTb B PpefepasibHoi paboyeit NporpaMme Mo npeamety
3 3anonHsieTcs B TOM cllyuae, ecin AaHHbIA CUCOK ecTb B dedepanbHoit paboyeit nporpamme Mo NpeameTy
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MNpunoxenue 2

Popma paboueit nporpammes
yuyebHoro npeameraq,
peanusyemoro Ha yposHe COO

PABOYAS NMPOTPAMMA

(HaumeHoBaHKMe yyebHoro npeameta)

(6azoBbii/yrnybnéHHbii yposeHb BbIbpaTh)

Ans obyuarowmxcs knacca
Paspabotumk(u):
AONXHOCTb
PUO (nonHocTsio)
20 rog

(ron paspaboTku paboyei nporpammei)
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MosacHuTenbHag sanucka

Pabouas  nporpamma  yyebHoro  npegmeta  (ebibpats)  « »
ans knaccos (nanee — Pabouas nporpamma) sensetcs coctasHom Yactbio OcHOBHOM 06-
pPO30BATENbHOM NPOrpaMMsl (folwkonsHoro obpasosaHms/HayansHoro obwero obpasosanus,/oc-
HoBHOrO oblero obpa30BAHMS), YTBEPXAEHHOM PELIEHMEM MEAArorMYEeCcKOro COBETA TEKYLLEro
yuebHoro roga.

Mporpamma  yuebHoro npegmeta, ydebHoro kypca, ydebHoro mogyns (ebibparts)
« » (Ha3BOHME KOK HO TUTYNIBHOM NIMCTE NPOrPAMMEI) Pa3pabOTAHA HA OCHOBE
tpebosanuit POM, PIOC k pesynsTaTAM OCBOEHMS OCHOBHOM OBPA3OBATENLHOM MPOTPAMMBI M
AnantuposaHHoit 0bpasosaTtensHoi nporpammoit ans obyuatowmxcs ¢ OB3 cootsetctBytoLen ka-
TEropuH.

Llensbio obyueHms (HasBaHue npeameTa) aBnseTcs... (HeO6XOAMMO COOTHECTH
c OOMN OK Tb, depepansHOi M ABTOPCKOM pabouMMM NPOrPAMMAaMM MO NPeaMeTy).

MepuopuuHOCTE U NOPSAOK TEKYLLEro KOHTPONS U MPOMEXYTOYHOM aTTecTaummn obyuatoLmxcs
no yuebHoMy npeamerty, Kypcy, yiebHomy momynio onucaHsl B [TonoxeHun o cucteme oLEHMBAHMS
obpa3zoBaTenbHbIX Pe3ynsTaToB obyyatowmxcs HactHoro obuweobpa3oBATENEHOTO y4YpeEXAeH!s
«ObpasoBartenbHbiit komnekc «Touka byayeros.

Onucanne mecta yuebHoro npeamerta, kypca B yuebHom nnane OK Tb
1. Tepuog obyueHms.
2. HepenbHoe 1 rogoBoe KONMYECTBO HYACOB!
l'op 0byuenus Konnyectso uacos B | Konuuecteo yuebHbix Bcero yacos 3a
Hepenio Hepenb y4ebHbIi rop,

MepeueHb ocHoBHOM yuebHOM nuTepaTtypel, yyebHo-MeTognuecknx matepmanoe u DOP
(LLOP) ans neparora.

MNepeueHb ocHoBHOM yuebHOM nuTepaTypbl, yyebHo-MeTogMueckux Matepuanos u SOP
(LUOP) ans obyuatowmxcs.

MNepeueHb ocHoBHOM yuebHOM nuTepaTypbl, yyebHo-MeTogmMueckux Matepuanos u SOP
(LOP) ans poautenei.

MpumeuaHmne: cnMcok pekoMeHayemoi yyebHO-MeToanMyeckon NMTepaTypLl AONXEH COaep-
XQaTb NofHble BbixoAHble AdHHble. Cnucok nuTepaTypbl gomkeH BbiTb 0pOpPMNEH B COOTBETCTBUM C

rocCt 7.1.-2003.
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Paspen 1. CopepxaHue yyebHoro npeameraq, Kypca, yuebHoro mopyns
¢ yuétoM paboyeit nporpammbl BOCIUTAHUS

Paspensi,
TEMb

CopepxaHue yuebHOM TeMbl (AMAAKTUYECKME eanHMLbI)

Pasgen |

Tema 1.

Tema 2.

Pasgen |

Tema 1.

Tema 2.
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Paspen 2. MnanupyeMbie pesynbTaTbl OCBOeHMs yueBHOro npepMeTa, Kypca, B TOM YMcne C YYETOM
paboyeit nporpaMMbl BOCTIUTAHMS

1. JInunocTHble 06pasosaTensHbie pesynbTarthl. (sbibpats HyxHoe 13 pasgena OO COO)

2. MetanpepmeTHbie 06pasoBaTenbHbie pesynbTaTs.

MepeyeHb yHMBEpCANbHBIX y4€6HBIX AEHCTBUI, PA3AENEHHBIX HO KOMMYHMKATUBHbIE, MO3HABA-
TenbHble U perynaTtmuBHble.

3. MNpenameTHble 0bpasoBaTenbHbLie pesynbTaThl.

MepeyeHb NpeaMeTHbIX PE3YNbTATOB C PA3AENEHMEM MO KNACCAM.

CDMKCVIpyIOTCﬂ npeoMmeTHble O6pO3OBOTeﬂbele pe3ynbTdThl, CoBnagdiome C NpeameTHbIMU
pe3ynbTaTamu dbenepansHor paboyeit NPOrpamMMbl MO AAHHOMY MPEeAMETY.

4. Hanpaenenuss npoekTHON M yuyebHO-UCCneaoBaTensckom AesTensHocTU obyyalowmxes ¢
YKA3QHWEM TEMATUKM NPOEKTOB.
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TOMKA BYAYWIro

Paspen 3. KaneHpapHo-Temarnyeckoe NNaHMpOBAHME C YKQ3AHWEM KOSIMYECTBA HACOB, B TOM YUCIE C Y4ETOM
paboueit nporpammbl BOCMIUTAHMS, OTBOAMMBIX HO OCBOEHWE KAXAO0M TEMbI

1. Tematnyeckoe NnaHUpPOBAHUE (DHKCHpPYETCS TEMATUHECKOE MIAHUPOBAHME, COBNAAAIOLLEE C defepansHon paboyei MporpamMmon)

Kon-so OP, 30P, ucnonbayemsble gnsa mnsy-
Paspensl, Tembl HOP, ' Y A y
yacos YeHus pa3gena, TeMbl

Pasnen |
Tema 1.
Tema 2.
Tema 3.
Paznen |l
Tema 1.
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2. MNoypouHoe NNAHMPOBAHUE COMMACHO KANEHAAPHOMY YuebHOMy rpaduky (prkcrpyeTcs noypoyHoe NiaHUPOBAHKE, COBNOAAIOLLEE C dbesepanbHOM

paboyeit NPOrpaMMON, €CIM TAKOBOE TAM €CTb)

Paspensl, TeMbl

K3C/ocHosHble B1ab aestenbHOCTH 06y-
Yatowmxcs

Dopma KoHTpons ¢ yKa-

30HMEM BPEMEHM, OTBO-

AMMOTO HA NPOBEAEHHE
OLEHOYHbIX NpoLEAypP

Pazpen |

Tema 1.

Tema 2.

Tema 3.

Pasgen Il

Tema 1.

Tema 2.
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3. MepeueHsb (kogndukarop) pacnpenenéHHbIX NO KNACCAM NpoBepsieMbIX TPe6OBaHMA K pesynbTa-
TOM OCBOEHMs OCHOBHOM 06pa30BaTeNbHOM NPOrpaMMbl cpeaHero oblero o6pasoBaHms 1 anemeH-
TOB COREPXAHMS (momxeH coBnapaTs co cnckom B dpeaepansHoit paboueit nporpamme, pacnpese-
NEHHBIM NO Knaccam)’

4. MepeyeHs (koandukatop) nposepsembix TPebGOBAHMI K pe3ynbTaTAM OCBOEHMUsi OCHOBHOM obpa-
30BATENLHON NPOrPaMMBI CpepHero obiero obpasoBaHMs U 31EMEHTOB COREPXAHMS (LomkeH CoB-
nagaTh co cnuckom B dbeaepansHoit paboueit Nporpamme, pacnpeaenéHHbIM no knaccam)’

4 -~ ~ ~
3anonHseTCs B TOM Clyyae, eCiu AAHHbINA CIMCOK eCTb B PpefepasibHoi paboyeit NporpaMme Mo npeamety
> 3anonHseTcs B TOM cllyuae, ecin AaHHbIA CUCOK ecTb B deaepanbHoit paboyeit nporpamme Mo NpeameTy
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MpnnoxeHne 3
Popma paboueit nporpammel
BHEYPOUHOrO Kypca

PABOYAS NMPOTPAMMA

(HOMMEHOBAHME KYPCO BHEYPOUYHOM AESTENbHOCTH)

(ykasaHWe HanpaeneHus Kypca BHEYPOUYHOM AesTENbHOCTH)

Ans 0By4aKoWwmxcs knacca (-os)

Paspabotumk(u):
AOJIXHOCTb

PO (nonHocTsio)

20 roa

(rom paspabotkn paboyei nporpammei)
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MosacHuTenbHag sanucka

Pabouas nporpamMma Kypca BHEYPOYHOM AesTensHocTU (Bbibpats) « »
Ans knaccos (nanee — Pabouas nporpamma) sensetcs coctasHoi yacTbio OcHOBHOM 06-
pPO30BATENbHOM NPOrpaMMsl (folwkonsHoro obpasosaHms/HayansHoro obwero obpasosanus,/oc-
HoBHOro obero obpasoeanus) M AganTMPoBAHHOM OBPA30BATENLHOM NPOrPAMMOI ans obyuato-
wmxcs ¢ OB3 cooTBeTcTBYIOLWEN KATETOPUM, YTBEPXAEHHBIMM «___» aBrycta 20___r..

MporpamMma Kypca BHEYPOUYHON AesTenbHOCTH (BhibpaTs) « » (HasBaHue
KOK HO TUTYJIBHOM JIMCTE NPOrpammel) paspabotara Ha ocHose Tpebosanuin PO, PIrOC k pesynb-
TOTAOM OCBOEHMsI OCHOBHOM OBPA30BATENBHOM NPOrpaMMBbI M ALANTUPOBAHHOW OBPA30BATENLHOM
nporpammoit ans obyuatowmxcs ¢ OB3 cootsetctyloLeit kateropuu.

Llenbio obyueHus no Kypcy BHEYPOUHOM AEATENBHOCTH (HaseBaHue BHEYpPOUY-
Horo kypca) sensietcs... (Heobxopnmo cootHectn ¢ OOIM OK Tb, AOOTM OK Tb cooteetcTaytowero
YPOBHS).

MNepuopyruHOCTb U NOPSAOK TEKYLLEro KOHTPOS M MPOMEXYTOYHOM ATTECTALMM ODYyHaIOLWMXCS
MO BHEYPOYHOMY KypCy OMMCaHbl B [lOMOXEHMM O CHUCTeMe OLEHMBAHMS ODBPA30OBATENbHBIX
pe3synstatos obyuatowpxcs HactHoro obuweobpasosartensHoro yupexaenms «ObpasosaTtenbHbii
komnnekc «Touka byayuiero».

Onucanune Mmecta BHeypouHoro Kypca B yyebHom nnane OK Tb
1. HanpaeneHue B COOTBETCTBMM C y4EOHBIM NIIAHOM.
2. Tlepvopg obyueHms.
3. HepenbHoe 1 ropoBoe KONMYECTBO YACOB:

lon oby4eHus Konuuecteo uacos e | Konuuecteo yuebHbix Bcero yacos 3a

Hegeno Hepenb y4ebHbIA rog,

MNepeueHb ocHoBHOM yuebHOM nuTepaTypbl, yyebHo-MeTogmMueckux Matepuanos u SOP
(LLOP) ans neparora.

MNepeueHb ocHoBHOM yuebHOM nuTepaTypbl, yyebHo-MeTogMueckux Matepuanos u SOP
(LUOP) ana obyuatowmxcs.

MepeueHb ocHoBHOM yuebHOM nuTepaTtypsl, yyebHo-MeTognueckux matepmanoe u DOP
(LUOP) ana poauteneit.

MprmeuaHme: cnucok pekoMeHayeMol y4ebHO-MeToaNYEeCKON NUTepPaTypLl AOMKEH Coaep-
XQaTb MonHble BbiXoAHble AdHHble. Cnucok nuTepaTypbl gomkeH BbiTb 0POPMNEH B COOTBETCTBUM C

roCT 7.1.-2003.
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Paspgen 1. CopepxaHne BHeypouHoOro Kypca, ¢ y4étom paboyeit nporpaMmsl BOCNUTAHMS

Xapaktepuctuka Tex-
HONIOTMI afaNTALMM
y4ebHoro matepu-

ana, MeToaos 1 Gpopm

Pasgensi, C . paboTbl ans obyyaio-
TEMbI onepxake y4ebHov Tem wpxca ¢ ocobbimMu 0b-
pPA30BATENbHBIMU MO-
TPEBHOCTIMM
(dopmbl, meToabl 1
np1émei)
5 knacc
Pasgen |
Tema 1.
Tema 2.
6 knacc
Pasgen |
Tema 1.
Tema 2.
7 knacc
8 knacc
9 knacc
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Paspen 2. [naHnpyeMbie pe3ynsTaThl OCBOEHMs BHEYPOYHOTO Kypca,
B TOM uYMCne ¢ Y4éToM paboyeit Nporpammbl BOCMIMTAHUS

1. JluuHoctHble obpasoBaTenbHble pesymbTathl. (Bbibpath HyxHoe 3 pasgena OOI
HOO,/O0O0/COO,/AOQOI cootsetcTByiOLWEl KATEFOPUM OBYYAIOMXCS).

2. MetanpeaMeTHble o6pasoBaTenbHbie pesynsTaThl.

MepeyeHb yHMBEPCANbHBIX y4E€6HBIX AEHCTBUI, PA3AENEHHBIX HO KOMMYHMKATUBHbIE, MO3HABA-
TENbHbIE U PEryNSTUBHBIE.

MepeyeHb 6a30BbIX yuebHbIX AEHCTBUM (7151 OBYHAIOLIMXCS C YMCTBEHHOM OTCTANOCTbIO (MHTEN-
NEKTYANbHBIMW HAPYLIEHUAMM) QBTOHOMHBIX KIOCCOB)

3. O6pasosaTenbHble pesynbTaTbl BHEYPOUYHOro Kypcd.

MepeyeHb pe3ynbTaToB ¢ PA3AENEHNEM MO KIACCAM.

Dukcnpytotes obpasosaTtenbHbie pesynbTatsl, Beitekatowpe ns Tpebosanmit PO, PIOC co-
OTBETCTBYIOLLErO YPOBHS 0bliero 06pasosanms 1/ munu npumepHon paboueit Nporpammsl ¢ y4ETom
HANPABAEHMWs BHEYPOUYHOTO KypCa.

4. HanpaeneHuss npoekTHOM M y4eBHO-UCCNefoBaTenbCKOM AesTensHOCTM obyualowmxes ¢
YKOA3GHMEM TEMATHKU NMPOEKTOB.
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Paspen 3. Temarnyeckoe nnaHMpoOBaAHME C YKA3QHMEM KONTMYECTBA YACOB, B TOM YUCHE C YHETOM
paboueit nporpammbl BOCMIUTAHMS, OTBOAMMBIX HO OCBOEHWE KAXAO0M TEMbI

Kon-eo Kon-eo Dopmbl LOP, 20P, ncnonssye-
yacos 4ACOB C YYETOM NPOBEAEHMUs | Mble ANs U3yYeHus pas-
apanTauun y4eb- 30HATUM [ena, Tembl
HOro MaTepuana K
Pasgensl, Temsl
BO3MOXHOCTAM fe-

Tel C OrpaHnYeH-
HbIMM BO3MOXHO-
CTAMM 380POBbS°

Pasgen |
Tema 1.
Tema 2.
Tema 3.
Paspen Il
Tema 1.
Tema 2.

6 Konuuectso yacos B OOHHOM rpod)e He NoApa3yMeBAET yBennieHne 06Ll.l,eFO KONM4yecTBa 4ACOB MO Teme (po3,qeny). OHo nokasbieaeT HeO6XO£I,VIMOCTb OpraHunsaumm MH,DMBMJJ,YGJ'II:HOFI

p06OTbI C pe6éHKOM C OrPAHUYEHHbBIMXU BO3MOXHOCTAMU 300POBbLA.
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«O6pasoeatenbHbiit kommnekc «Touka byayLuero»

Mpunoxenue 4

Dopma paboueit nporpammsl
KOPPEKLMOHHO-PA3BMBAIOLLENO KypCa
BHEYPOUYHOM AeATEeNbHOCTH

PABOYAS MPOTPAMMA
KOPPEKLMOHHO-PA3BUBAIOLLErO Kypca

(HaMMeHOBAHME KYPCA BHEYPOUHOM AESTENbHOCTH)

ans obyyarowmxcs knacca (-os)
Paspabotumk(m):
AONXHOCTb
PUO (nonHocTsio)
20 roa

84



YactHoe oblieobpasoBaTenbHoOe yupexaeHue
rouamanure «OBpPa30OBATENBHBINA KOMMNEKC «Touka ByayLiero»

(rom paspaboTku pabouei nporpammel)
MNosicHuTenbHas sanucka

Paboyasi nporpamMma KOppPEKLMOHHO-PA3BUBAIOLLENO KYPCA BHEYPOUYHOM AeSTENbHOCTH (Bbi-
6pars) « » ans knaccos (panee — Pabouas nporpamma) sensietcs co-
cTasHoM yactbio OCHOBHOM OBpPA30BATENLHON NPOrPAMMBI (BowwkonbHOro 06pas3osaHms,/Havans-
Horo obLero obpasoeatms,/ocHosHOro obuero o6pasosanms) M AgantTuposaHHon obpasosaTenb-
HOM nporpammont ans obyuatowmxcs ¢ OB3 cootseTcTBYIOWEH KATETOPUM, YTBEPXKAESHHBIMUA «___»
asrycta 20___r..

MporpamMma KOPPEKLUMOHHO-PA3BMBAIOWETO KYPCA BHEYPOYHOM [AESITENbHOCTM (BLIOPATH)
« » (Ha3BOHME KOK HO TUTYNIBHOM NIMCTE NPOrPAMMEI) Pa3pabOTAHA HO OCHOBE
tpebosanuit PON, PTOC k pesynsTaTAM OCBOEHMS OCHOBHOM OBPA30OBATENBHOM MPOTPAMMEI M
AnantMpoeaHHoit obpasosaTtensHoi nporpammoit ans obyuatowmxcs ¢ OB3 cootsertcrsytowen ka-
TEropuH.

Llenbio oby4eHuss nMo KOPPEKLMOHHO-PA3BMBAIOLWEMY KYPCYy BHEYPOYHOW AEATENbHOCTM
(HaseaHue BHeypouHoro kypca) sensetcs... (Heobxopgumo cootHectn ¢ OOIM OK
Tb, AOOI OK Tb cooTseTcTBYyIOWErO YPOBHS).

MeproamMYHOCTL M NOPAROK TEKYLLETO KOHTPONA M MPOMEXYTOYHOM ATTECTALMM ODYUatoLMXCs
MO BHEYPOYHOMY KYPCy OMUCAHbI B [lONOXEHMM O CUCTEME OLEHMBAHMS ODBPA3OBATENbHBIX
pe3ynbtatoB obyuatowmxcs HactHoro obweobpasosatensHoro yupexaerus «ObpasoBaTenbHbii
komnnekc «Touka byayuiero».

Onucanme MecTa BHeypouHoro Kypca B yuebHom nnane OK Tb
4. HanpasneHue B COOTBETCTBMM C YHEOHBIM MICGHOM.

5. Tepwnog obyyeHus.
6. HepenbHoe v rogoBoe KONMYECTBO YACOB!

lon obyuenus Konnyectso uacos B | Konuuecteo yuebHbix Bcero yacos 3a
Hepenio Hepernb y4ebHbif rog,

MepeueHs ocHoBHOM yuebHON nuTepaTyphl, yuebHO-MeTopnuecknx marepuanoe U DOP
(LLOP) ans nenarora.

MepeueHs ocHoBHOM yuebHON nuTepaTyphl, yyebHo-Metopmuecknx marepuanoe U DOP
(LUOP) ans obyuatowmxcs.

MNepeuyeHb ocHoBHOM YyuebHOM nuUTepaTypbl, yuyebHo-MeTopmMueckux Marepuanos u SOP
(LLOP) ans poautenei.

MpuMeuaHue: cnucok pekoMeHaoyeMoi y4ebHO-MeToaMYEeCKON NMTepaTypbl AOKEH coaep-
XQTb NOnHble BbixOAHbie AaHHbie. CnMcok nuTepaTypbl gonxeH BbiTb 0HOPMIEH B COOTBETCTBUM C

roCt 7.1.-2003.
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Paspen 1. CopepxaHne koppeKUMOHHO-pA3BUBAIOLLEH KypCa BHEYPOUYHOMN AEATENbHOCTH,

TOMKA BYAYWIro

YactHoe oblieobpasoBaTenbHoOe yupexaeHue
«O6pasoeatenbHbiit kommnekc «Touka byayLuero»

C Y4éToM paboueit Nporpammbl BOCIIMTAHKS

Pasgensl, -
oMb CopepxaHue y4ebHoi TeMmbl

5 knacc

Pasgen |

Tema 1.

Tema 2.
6 knacc

Pasgen |

Tema 1.

Tema 2.
7 knacc
8 xnacc
9 knacc
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; YactHoe oblieobpasoBaTenbHoOe yupexaeHue

rowmamanare  «OBpazoBaTensHbit komnnekc «Touka byayuiero»

Paspen 2. lNnannpyembie pesynbTaTi OCBOEHUSI KOPPEKLMOHHO-PA3BUBAIOLLETO
KypPCd BHEYpPO4HOM edTeNbHOCTH,
B TOM uuCre ¢ y4ETOM paboyeit Nporpammel BOCMIMTAHUS

1. JlnuHocTHble Obpa3oBaTenbHbie pesynbrarbl. (Bbibpath HyxHoe u3 pasgena OOl

HOO/O0O0/COO,/AOOI cooTeeTcTByIOWEN KATErOPUM OBYHaIOWMXCS).

2. MetanpeameTtHble o6pasoBaTenbHbie pesynbTaThl.

MepeueHb yHMBEPCANbHBIX y4E€OHBIX AEHCTBUIM, PA3AENEHHBIX HO KOMMYHMKATUBHbIE, MO3HABA-
TENbHbIE U PEryNSTUBHBIE.

MepeyeHb 6a30BbIX y4eBHbIX AEHCTBUI (15 OOYHAIOLLMXCS C YMCTBEHHOM OTCTANOCTLIO (MHTEN-
NEKTYANbHLIMW HOPYLIEHUAMM) ABTOHOMHBIX KIIACCOB)

3. O6pasosarenbHble pesynbTarbl KOPPEKLMOHHO-PA3BUBAIOLLETO Kypca.

MepeyeHb pe3ynbTaToB ¢ PA3AENEeHUEM MO KIACCAM.

Pukcnpytotes obpasoBaTtenbHbie pe3ynbTatsl, Beitekatowpe n3 tpebosanmit POT, PTOC co-
OTBETCTBYIOLLErO YPOBHS 0bLiero 06pa3oBaHus U/ unm NnpuMepHoi paboyeit NPorpamMMmbl C Y4ETOM
HAMPABEHMs BHEYPOUYHOTO Kypca.

87



YactHoe obweobpasosaTensHoe yupexaeHue
«O6pasosatenbHbiit kommnekc «Touka byayLuero»

TOMKA BYAYWITO

Paspen 3. Tematnyeckoe nnaHMpoOBaAHKE C yKO3AHWMEM KONMYECTBA YOCOB, B TOM YMCIIE C yHETOM
paboueit nporpammsl BOCMUTAHMS, OTBOAMMBIX HO OCBOEHUE KAXAOM TEMbI

Kon-go ®Popmbl nposege- LLOP, 0P, ucnonbayembie ans naydeHus
Paspensl, Tembl ~
4acos HUS 3QHATUHA pasfend, Temsl

Pasgen |

Tema 1.

Tema 2.

Tema 3.

Paspen Il

Tema 1.

Tema 2.
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Mpunoxenune 5
DopMa nncTa KOpPEKTUPOBKH
paboueit NporpaMMmbl

Jluct koppekTposku paboueit nporpaMmsl no yue6HoMy npeaMeTy, yuebHOMy Kypcy (B TOM YMcne BHEYpPOUHOM AeATENbHOCTH), yuebHbIX Mogynei

Meparormyeckuit paboTHUK:

HaumeHosanue yuebHoro npepmerta, ysebHOro Kypea (B TOM Yncne BHeYpOUHOM AeSTENbHOCTH), yyebHoro moayns (Beibpats):

YpoBeHb:

Knacc:
Lenu npeamerta, kypca

3anaun npeameta, kypca

N2 ypoka

Paspen, Tema

Mnan,

DakT,

NpnumHa KoppekTMpoBKM

Cnocob KoppeKTUpoBKM

CornacosaHo
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