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MoAacHuTenbHada 3anUcKa

PabGouas nporpamMma JaHHOTO y4eOHOTO Kypca BHEYPOUYHOH ACATEIBHOCTH pa3padoTaHa B COOTBETCTBUU
¢ TpeOOBaHUAMMU:

«  @enepanbHOrO 3aK0HA OT 29.12.2012 Ne 273 «O6 obpazoBanuu B Poccuiickoit @enepaunny;

+ mpukaza Musnmnpocsemenus ot 31.05.2021 Ne 287 «O06 yrBepkneHnn heaepaabHOTo
roCyJIapCTBEHHOTO 00pa30BaTEIHLHOTO CTaH1apTa OCHOBHOTO 00IIET0 00pa3oBaHUs»;

«  Meroandeckux peKoOMEeH Ui 10 UCIIOJIH30BAHUIO U BKITIOUEHHUIO B COJIEp KaHUE MpoIiecca 00ydeHus
Y BOCIIMTaHHUS TOCYAapCTBEHHBIX CUMBOJIOB Poccuiickoi denepannn, HanmpaBJIeHHBIX THCbMOM
Munnpocsernienus ot 15.04.2022 Ne CK-295/06;

«  Meroandeckux peKOMEHIAIi 10 YTOUYHEHUIO TIOHITHS U COJIepKaHUsl BHEYPOUHOU JESTEIHHOCTH B
paMKax peain3aliii OCHOBHBIX 00111€00pa30BaTEbHBIX MPOTPAMM, B TOM YHUCJIE€ B YaCTU MTPOCKTHOM
NESITETFHOCTH, HAIIPaBJIEHHBIX MUCEMOM MHUHOOpHAYKH OT

18.08.2017 Ne 09-1672;

« Crpareruu pa3sutus Bocniutanusa B Poccuiickort @enepanuu Ha nepuo 10 2025 roaa, yrBEpKIACHHOM
pacniopsbkenueMm IIpaBurtenscTBa oT 29.05.2015 Ne 996-p;

« CII12.4.3648-20;

« CanlluH 1.2.3685-21;

« 0oCHOBHO¥ oOpa3zoBarensHOU mporpaMMbl OO0 MKOY OOII Ne29, yTBepKACHHOW TPUKA30M OT
31.08.2022 Ne 1.



Paznen 1. Conep:kanue Kypca

«IIpakTHKO-OpHEeHTHPOBaHHBIE 3a1aHusD» OTpadoTtka 3agau Ne 1-5 KM OI'D.

Tabnmuunoe u rpaduyeckoe NpeACTaBICHHWE MAHHBIX, IJIAH U CXEMa, HM3BJICYCHHUE HYKHOUN
nHpopmanmu. V3MeHUMBOCT, TpuM U3MepeHusX. Pemaromme mnpaBmia. 3aKOHOMEPHOCTH B
M3MEHYMBBIX BEJIMYMHAX. BeraucieHus u npeoOpa3zoBaHue BeaWuuH. lccienoBaHue MpoCTEHIINX
MaTEeMaTHYECKUX MOJEIICH.

«Bbrunciaenus u npeodpazoBanus». Orpadotka 3anau Ne 6 KM OI'D.

Jeiicmeus ¢ HamypanbHeIMU YUCTIAMU

CrnoxeHne W BBIYMTAHUE, KOMIIOHEHTHI CJIOKEHUS W BBIYMTAHUS, CBA3b MEXKIy HUMH,
HAXOXXJCHHE CYMMBI W Pa3HOCTH, M3MEHEHHWE CYMMBI M Pa3HOCTH TNPH HM3MEHEHHH KOMIIOHEHTOB
CIIO’KEHUS ¥ BEIYNTAHHSL.

YMHOXKEHHE U JIeNIeHIe, KOMIIOHEHThI YMHOKEHUS U JICTICHHSI, CBS3b MEXTy HUIMH, YMHOKEHHE
U CJIOKEHUE B CTOJIOWK, JACTICHHE YTOJIKOM, IIPOBEPKA pe3ylibTaTa ¢ MOMOMIBIO PUKUAKH M 0OpaTHOTO
JIEUCTBUA.

Yucnosvie gviparxcenus

UmcnoBoe BEIpaXKEHUE U €T0 3HAYCHUE, TOPSIOK BHITIOJTHEHUS ISHCTBUH.

/Jlpoou. O6viknosenHbvle OpodU

Jouist, 9acTh, 1poOHOE Yncio, 1podb. JIpoOHOE YMCIIO Kak pe3yabTaT nejaeHus. [IpaBuiabHbie U
HEeTpaBWIbHBIE ApoOH, CMENIaHHas ApoOh (CMEIaHHOE YHCIIO).

3anuch HaTYypaJbHOTO YKCIa B BUAE JpoOU ¢ 3aJaHHBIM 3HaMeHaTelleM, IpeoOpa3oBaHue CMELIaHHON
JIpoOu B HETIPABWIILHYIO APOOh U HA0OOPOT.

[IpuBenenue mpobeit k 00memMy 3HameHaTen0. CpaBHEHHE 0OBIKHOBEHHBIX APOOCH.

CrnosxeHue ¥ BBIYUTaHHE OOBIKHOBEHHBIX JIpo0eil. YMHOKEHUE U JefieHuEe 0OBIKHOBEHHBIX APOOEH.

Apudmernueckue AEHCTBHS CO CMEUIaHHBIMU JPOOSIMHU.

Apudmernueckue AecTBUS ¢ APOOHBIMU YHCITAMHU.

Cnocobwbl payuonanuzayuu 8bIYUCIEHULL U UX NPUMEHEeHUe NPU 8bINOIHEHUU OeliCEUl.

Jecamuunvie opoou

[IpeoOpazoBanue AecATUYHBIX JpoOeil B OOBbIKHOBEHHBbIE. CpaBHEHHUE NECATHUYHBIX APOOEH.
CrnoxxeHrue W BBIYUTAHHE JECATHYHBIX IpoOeil. OKpyrieHue OeCATHYHBIX IpoOeil. YMHOXKeHuEe U
NEJICHUE JECATUYHBIX ApoOer. [Ipeobpaszosanue 00bIKHOGEHHBVIX Opobell 8 Oecsamuunvle OpoOU.
Koneunvie u beckoneunvie decamuumvle OpooU.

Yucna. Payuonanvnole yucaa

MHoecTBO panMoHanbHBIX yncen. CpaBHEHUE pallMOHATBHBIX uncen. JlefcTBUs ¢ paloHalIbHBIMU
gyrcnamu. [Ipedcmasnenue payuoHaibHO20 YUCIaA 0eCAmUudHoU Opoobio.

/pobno-payuonanvnsie eviparxcenus

IIpeobpa3oBaHue JPOOHO-TMHEWHBIX BBIPAXKEHUN: CIIOXKEHHE, YMHOXEHHE, JICJICHHE.
Aneebpauueckas opoow. Coxpawenue ancebpauieckux opobeu. Ilpusedenue anecebpauieckux opooeti K

061/1/;€My SHAMeEHamero. ﬂedcmeuﬂ C aﬂee6pauqecmm4u dp06ﬂMu: CJl0JICerue, evldumanue,
YMHOOIKCEHUeE, OeﬂeHue, 6036e0eHuUe 6 CmeneHb.

«/leiicTBUTeIbHBIE YHCcaa». OTpaboTka 3a1au Ne 7 KUM OI'D.



Payuonansusie yucna
N3o0pakenne ymucen Ha 4YHCIOBOW (KoopauHaTHOW) mpsimoil. CpaBHeHme uwucen. Momaynb

4yycaa, TEOMETPUYECKAs] MHTEpIpeTauuss Moayias uyucia. JIeMCTBUS C  MOJIOKUTEIbHBIMH U
OTpPHULATEIBbHBIMH YUCIaMU. MHOXKECTBO LEIBIX YHCEL.

Koopounama mouku
OcHOBHBIE TIOHSTHSI, KOOPOUHAMHDBLLL VY, pAccmosnue medxcoy moukamu. Koopounamer mouxu.
Hppayuonanvuvie uucna

[TonsTHE HppaMOHAILHOTO YKcia. Pacro3HaBanue HppaMOHAIBHBIX YHCeN. Muodcecmeo
oelicmeumesibHblx Yucel.

«IIpeoOpa3zoBanue ajnredpandyeckux Bbipa:keHnin». Otpadotka 3amay Ne § KUM OI'D Uppayuonanvusie
yucna
[lonatne wppannoHanpHOTO uHcna. Pacno3HaBaHMe HWpPpAMOHANBHBIX 4Yucel. IIpumepsl

J0Ka3aTcJIbCTB B anre6pe. ﬂeﬁcmeuﬂ C UppayuoOHWIbHbIMU YUCIAMU. VYMHOOIICEHUE, deﬂeHue,
8036e0eHUe 8 CINENEHDb.

MHuoowcecmeo oeticmeumenvbHblX YUCel.

«YpaBHeHus M HepaBeHcTBa». OTpadoTka 3a1ad Ne 9 KM OI'D.
Pagencmea
YucnoBoe paBeHCTBO. CBOMCTBA YMCIOBBIX paBEHCTB. PaBEHCTBO ¢ MEPEMEHHOM.
Ypasnenusn
[TonsiTie ypaBHEHUS U KOpHS ypaBHEHUs. [Ipedcmasnenue o pagHOCUTbHOCIU YPAGHEHUI.
Obnacmov onpedenenus ypasHenusi (001acms 0ONYCMUMBLX 3HAYEHUL NePEeMEHHOLL).
Jluneiinoe ypaguenue u e2o Kopnu

Pemienne nuHeWHbIX ypaBHeHUU. Jluneunoe ypaemenue c¢ napamempom. Konuuecmeo kopmet
JIUHEUHO020 YpasHeHus. Peuienue TuHelnblX YypagHeHuil ¢ napamempom.

Keaopammnoe ypasuenue u e2o kopnu

KBanparusie ypaBHeHusi. Hemnonnble kBaapaTHble ypaBHEHUsS. JIMCKPUMHUHAHT KBaJIpaTHOIO
ypaBHeHUs. DopMylia KOpHEW KBaJpaTHOTO ypaBHEHHS. Teopema Buema. Teopema, obpammuas
meopeme Buema. Pelenune KBaJpaTHBIX ypaBHEHHUMN: HCIIOJIb30BaHUE (DOPMYNBI ISl HAXOXKICHUS
KOpHEH, epaghuueckuti memoo peuilenus, paszloxceHue HA MHOdCUmenu, noobop KopHel ¢
ucnonv3osaruem meopemuvl Buema. Konuuecmeo KopHetl K86aopamuo2o ypagHeHus 8 3a8UCUMOCHU OM
e20 ouckpumunanma. buxkeadpammusie ypaenenus. Ypasnenus, ceooumvle K TUHEUHBIM U KBAOPAMHBIM.
Ksaopammnuie ypasnenus ¢ napamemponm.

JIpoono-payuonanshole ypasnenusn

Pemenue npocreimux 1poOHO-TMHEHHBIX ypaBHEHUHN. Pewtenue 0poOHO-payloHaIbHbIX YPAGHEHULL.

Memoowl pewienus ypasHenuii: Memoosbl pasHOCUTbHBIX NPeodPa308anuil, Memoo 3aMeHbl
nepemeHHou, epaguyeckuti memoo. Hcnonv3osanue ceoticmg QyHKYUll npu peueHuu VpagHeHuUl.

Ipocmetiwue uppayuonansuvie ypasuenus euoa T x NO a , f xO d 0 g xINO . Vpasnenus suoa

Xn
Da .YpaeHeHzm 6 Ueblx Yuciax.

«BeposiTHOCTB co0bITHII» OTpadoTka 3a1au Ne 10 KM OI'D.

Cnyuaiinvle coobimus

CrnydaiiHple ONBITHI  (PKCIEPUMEHTHI), DJIEMEHTapHble CIydaiiHble COOBITHS (HMCXOJBbI).
BepositHoctn  3neMeHTapHbIX — coObITH.  CoObITHS B CiyyallHBIX ~ OKCHEpUMEHTax H
OIaronpuATCTBYIOIIUE 3JIeMEHTapHble coObITUs. BeposaTHoCcTH ciydailHBIX COOBITHH. ONBITHI C



PaBHOBO3MOXKHBIMU ~ JJIEMEHTAPHBIMH ~ COOBITHsIMU. Kiaccudyeckne BEpOSITHOCTHBIE OIBITHI  C
MCTOJIb30BAHUEM MOHET, KyOHKOB.

«Dyuxkuun u rpadpukm». Orpadorka 3ama4 Ne 11 KM OI'D.

Q@ynxyuu Ilonamue hynkyuu

JlekapTOBBI KOOPAWHATHI Ha TUIOCKOCTH. DOpMUpOBaHME MPENCTABICHUA O METarpeIMETHOM
MOHATUU «KOOPAWHATH. CrocoObl 3aaHust GYHKIUH: aHATMUTHYECKUH, rpadudecKuii, TaOIUIHBIN.
I'paduk ¢yskmun. Ilpumepsl QGyHKOWA, TOTy4aeMbIX B MPOIECCE HCCICAOBAHUS — Pa3IMIHBIX
peanbHBIX MPOLIECCOB M pelIeHHs 3a1ad. 3HaueHne (GyHKuuu B Touke. CBoicTBa (yHKUHWI: 001acTh
onpezeneHus, MHO>KECTBO 3HAaYCHUH, HYJIH, POMEXYTKU 3HAKOTIOCTOSTHCTBA,
yemHocmb/HeuemHocmy, TPOMEXYTKH BO3pacTaHUs U YObIBaHUS, HauOoOJbllee M HaUMEHbIIEe
3HaueHus. MccnenoBanue GyHKIMM 10 ee rpaduky.

Juneitnas pynkuyusn

CpoiictBa ¥ rpaduk JdUHEHHON (yHKUUU. YTIoBOM koa(pduuueHT npsmol. Pacmnonoxenue
rpaduka TMHEHHON (QYHKIUHU B 3aBUCHUMOCTH OT €€ YIJIOBOro KO3(QHIMEHTa U CBOOOJHOIO UJeHa.
Haxoorcoenue xoaghgpuyuenmos nuneiinou Gynkyuu no 3a0aHHbIM YCIOBUAM. NPOXOHCOCHUE NPAMOU
yepez 06e MOUYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOANCOEHUE NPAMOU Uepe3 OAHHYIO MOUKY U
napanieibHol OaHHOU NPIMOIL.

Keaopamuunasa pynkuyusn

CaoiicTBa u rpaduk KBaIpaTUIHOM byHKIIUN (mapaboua).

Ilocmpoenue epagura keadpamuunol hyHKyuu no moukam

Oopammnasn nponopyuoHaILHOCHLb
k.. _ k
u W
CoiictBa ¢pyHkuuu yO . 'unepbomna.
«ITocienoBareabHOCTH M Mporpeccum» OtpadoTka 3amad Ne 12 KM OI'D. (1 gac).
Ilocneoosamenvnocmu u npozpeccuu
UucnoBasi mocienoBaTesbHOCTh. [IpuMepbl 4uCIOBBIX MOcienoBaTenbHOCTe. beckoHeuHbie
MOCJIEIOBATENIbHOCTU. ApudmeTnueckasl mporpeccus U ee cBoicTBa. ['eomeTpuueckas mporpeccus.
Dopmyna obuge2o uneHa u cymmsl N NEPEuIX YIeHO8 APUPMeMUUECKOL U 2e0MempUYecKoll Npocpeccul

«YucaoBbie 1 OyKBeHHbIe BbIpa:keHUus». OTpadoTka 3amay Ne 13 KM OI'D.

Yucnoevle u OykeeHHble 8bIPAIHCEHUSA

Bripaxenue ¢ nepeMeHHON. 3HaueHue BolpaxeHus. [loacTaHoBKa BEIpa)KEHU BMECTO MIEPEMEHHBIX.

Lenvie évipasricenusn

Crenens ¢ HaTypalbHBIM TOKa3aTeneM u ee cBoiicTBa. [IpeoOpa3oBaHus BbIpaKeHUH, COAepKAIIUX
CTETEeHU C HATYPaJbHBIM MOKa3aTeJIeM.

OnHousneH, MHOTOWIEH. [[eficTBHS C OJTHOWJIEHAMU U MHOTOYJIE€HAaMU (CJIOKEHUE, BEIYUTAHUE,
yMHOXeHUe). DopMynbl COKpAIIEHHOTO YMHOXEHHS: Pa3HOCTh KBAJApPaTOB, KBaJpaT CYMMBI U
pazHocTH. Pa3nokeHne MHOTOY/IEHA Ha MHOXHUTENHU: BBIHECEHHE OOIIEro MHOMKHUTENS 3a CKOOKH,
TPYNIHUPOBKA, TPUMEHEHHE (GOPMYI COKpAILIEHHOTO YMHOKeHusl. KBaapaTHbIi TpexuiieH, pa3iokeHne
KBaJPaTHOTO TPEXUJIE€HA HA MHOXKHUTEIH.

«ITpakTHYeckune pacyeTsl mo popmyaam» Otpabdorka 3amau Ne 14 KUM OI'D
BripaxkeHue ¢ nepeMeHHOM. 3HaueHue BeIpakeHus. [loicTaHOBKA BhIpakeHH BMECTO TIEPEMEHHBIX.
Lenvie svipasicenun
CreneHb ¢ HaTypalbHBIM TOKa3aTeneM U ee cBoicTBa. [IpeoOpa3oBaHus BeIpaKEHUM, COaepKaIIUX
CTCIICHU C HATYPAJIbHBIM IIOKA3aTCJICM.



OnHousneH, MHOTOWICH. JIeMCTBUS ¢ OJHOWICHAMH W MHOTOWICHAMH (CJIOKEHHE, BhIYMTAHUE,
yMHOXeHHUE). DOpMyIibl COKPAILIEHHOTO YMHOKEHHS.

«Cucrtembl HepaBeHCTBY». OTpadoTka 3a1ad Ne 15 KM OI'D.

Cucmempol nepasencme

CucreMbpl HEpaBEHCTB C OJHON IepeMeHHOW. PelieHune cucreM HEpPAaBEHCTB C OJHOU
MEPEMEHHOM: JIMHEWHBIX, Keaopammuulx. VI300paxkeHne penieHrus CUCTEMbl HEPABEHCTB HA YMCIIOBOM
MpsIMON. 3aNucCh PELIEHUs] CUCTEMbI HEPABEHCTB.

«I'eomeTrpuueckne purypsl. Yriabpy. Otpadotka 3anau Ne 16 KUM OI'D. Beauuunwt

Bennuuna yrna. ['pagycHas mepa yria.

Tpeyzonvnux

CpoiicTBa paBHOOEIPEHHOIO TpeyrojibHUKAa. BHemHuii yron TtpeyroiabHuka. Cymma  yrioB
TPEYrOJIbHUKA

«I'eomerpuueckue gpurypsl. Jaunbn. Otpabdotka 3aaay Ne 17 KUM OI'D

Duzypvi ¢ ceomempuu u 6 OKpyHcarOuem mupe

l'eomerpuueckas ¢urypa. BHyTpeHHsd, BHemHAS oOnactd QUrypsl, rpaHumna. JluHum u
obnactu Ha miuockocTu. Beimykias u HeBbinykias ¢urypsl. [Inockas u Heruockas purypsl. [lonstue
Benu4MHEL J[nuHa. i3Mepenue niuHbl. ETUHUIBI U3MEPEHUS [UTMHBI

Brinenenune cBoiicTB 00bekTOB. DOpMUpPOBaHKE MPEACTABICHUI O METANIPEAMETHOM MOHSATHU
«purypa». Touka, OTpe30K, mpsimMas, Jyd, JIOMaHas, IUIOCKOCTb, Yroj, OHCCEKTpHca yria u ee
CBOMCTBA, BU/IbI YIJI0B, MHOTOYTOJIbHUKH, OKPY’KHOCTb U KPYT.

OceBas cummeTpust reomerpuueckux ¢uryp. LleHTpanbHas cuMMeTpusi reoMeTpuuecKux Quryp.

«Ilnomaas MHOrOoyroabuuka». Orpadorka 3amay Ne 18 KM OI'D

H3zmepenua u gpluucnenus

[Inomamu. ®opmynsl IUIOIIALM TPEYrOJIbHUKA, IAapajlIeIorpaMMa M €ro 4YacTHBIX BHJIOB,
Tpaneuuu, ¢popmyna I'epoHa, Gpopmyna MaoLaan BBIIYKIOIO YEThIPEXYroJbHUKA, (OPMYIIbl JUIMHBI
OKPY’KHOCTH U IUIOLIAIH Kpyra

«H3mepenus u BbrunucaeHus». Otpadorka 3agad Ne 19 KM OI'3.

H3mepenus u epluucinenus

[Mnomagu. dopmynbl IUIOMIAIM TPEYrOJbHUKA, MapajljieiorpaMMa M €ro YacTHBIX BHJIOB,
Tpaneuuu, ¢Gopmyia IUIOMAAN BBIMYKIOTO YEThIPEXYroJbHUKA, (OPMYJIbl ATUHBI OKPY>KHOCTH U
iomiaau kpyra. [lnomaap npaBUIbHOTO MHOTOYT OJIbHHUKA.

Teopema Iludaropa. TpuroHomerpuueckue COOTHOLIEHUS B MPSIMOYTOJIbHOM TpPEYrOJIbHUKE.
Tpuronomerpuueckue GyHKIUHU yria.

«Teopernyeckne acnektb». OTpadoTka 3agau Ne 20 KMM OI'D. Teopetnueckue
acIIeKThl, TEOPEMBI, AKCHOMBI, OTIPE/ICIECHNUs, POPMYJIBI, IEMMBI.



Paznen 2. Ilnanupyemblie pe3yJibTaThl 0CBOEHHS IPOrPaMMBbI Kypca

Jluunocmmuvie pezynomamol:

OTBETCTBEHHOE OTHOILIEHWE K YYEHHUIO, TOTOBHOCTb U CIOCOOHOCTh K CAaMOPa3BUTUIO W
caM000pa30BaHHUI0O Ha OCHOBE MOTHBAllMM K OOYYEHHIO M IO3HAHHIO, OCO3HAHHOMY BBIOOpPY H
MOCTPOCHUIO JATbHEUIIEH MHIUBUIYAIbHOU TpaeKTOpHUH 00pa3oBaHus Ha 0a3e OPHUEHTHUPOBKU B
Mupe mnpodeccuit 1 mpodecCHOHANBHBIX MPEANOYTEHUN, C YUYETOM YCTOWYMBBIX IMO3HABATEIbHBIX
WHTEPECOB, a TAK)KE HAa OCHOBE (DOPMUPOBAHUS YBAKHUTEILHOTO OTHOUICHHS K TPYY.

@opMHpOBaHUE LETOCTHOIO MUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKH 1 OOIIECTBEHHOM MPAKTUKH.

OcBoeHue colMambHBIX HOPM, IIPABUII IOBEICHUS, poJiel U POpM COIMAIbHOM KU3HU.

Pa3BuTHe MOpaJbHOTO CO3HAHMSI M KOMIIETEHTHOCTH B PEIICHWU MOPAJbHBIX MpoOJIeM Ha OCHOBE
JUYHOCTHOTO BBIOOpa, (opMHpOBaHHMS HPABCTBEHHBIX YYBCTB W HPABCTBEHHOTO IMOBEICHUS,
OCO3HAHHOTO U OTBETCTBEHHOI'0 OTHOLIEHHS K HDABCTBEHHBIM MOCTYIIKAM.

dopmupoBaHnE KOMMYHHUKATUBHON KOMIIETEHTHOCTHU B OOIIIEHUU U COTPYIHHUECTBE.

dopmupoBaHUe CIIOCOOHOCTH K SMOIMOHATHHOMY BOCHIPHUATHIO MaTEeMAaTUYECKUX OOBEKTOB, 3ajad,
pELIeHUH, PacCyKIAECHUI

Memanpeomemmvie pe3ynomamul 00yueHus

Pezynamuenvie YY/{
* OMpeAensiTh COOCTBEHHBIE MPOOIEMBI M IPUIMHBI UX BO3HUKHOBEHUS MPH padoTe C
MaTeMaTHYeCKUMH 00BEKTaMU;



* popmynupoBaTh COOCTBEHHBIE BEPCHM WIIM TPHUMEHATH YK€ H3BECTHBIE (DOPMBI M METOJIBI

peleHusl MaTeMaTH4ecKoi Mpo0iaeMbl, (GOpPMYINPOBATH MPEANOI0KEHNUS U CTPOUTh TUIOTE3bI

OTHOCHUTEIIBHO ~ paccMaTpuBaeMoro OOBEKTa W  NPEABOCXMIIATh  PE3yJabTaThl  CBOEH

y4eOHOTIO3HABATEIBHON IESITEILHOCTH;

* ONpeAensATh IyTU JOCTH)KEHHUS 1eJied U B3BELIMBaTb BO3MOXKHOCTH  pa3pelieHUs

OTIPE/IENIEHHBIX y4eOHO-I03HABATENIbHbBIX 337a4 B COOTBETCTBUH C ONPECICHHBIMU KPUTEPUIMU

U 3aJla4aMy;

* BBICTpauBaTh  COOCTBEHHOE  00pa3oBaTENbHOE  MOANPOCTPAHCTBO  JJIS  pa3perieHUs

OTIPEJIENIEHHOT0 Kpyra 3ajad, OlpeaessaTh U HaXOIUTh YCIOBUS JUIsl peallu3aliy UJIeH U MJIaHOB

(camooOyuenue);

* CaMOCTOSITENIbHO BBIOMpATh CpPeau MPEIJIOKEHHBIX pecypcoB HauOosee 3(pQGEKTUBHBIE U

3HAYMMBbIE TIPH pabOTe C OTPEICTICHHOM MaTeMaTHUECKOW MO/IENbBIO;

* YMETh COCTaBJIATh IUIAaH pa3pelieHusi ONpeAETeHHOro Kpyra 3ajad, HCIOJIb3YS pPa3IUyHbIE

CXEMBI, pecypchbl MOCTPOCHUS AUarpaMM, MEHTAIbHBIX KapT, MO3BOJISIIOIIMX TPOU3BECTH JIOTUKO

- CTPYKTYPHBII aHaIU3 3a]1a4u;

* YMETh IUIAaHUPOBATh CBOM 00pa3oBaTENbHBII MapuIpyT, KOPPEKTUPOBAaTH K BHOCHUTH

OTpeJieNieHHble  M3MEHEHHWs,  Ka4eCTBEHHO  BIHUAMONIME HAa  KOHEYHBIH  TMPOJIYKT

y4eOHOTO3HABATEebHOU 1€ TEIbHOCTH;

* YMEHHE KAueCTBEHHO COOTHOCUTb CBOM  JIEHCTBUS C  TMPEABKYIIAEMbIM  HUTOTOM

y4eOHOMO3HABATEIbHOM JI€ATEIbHOCTU TOCPEICTBOM KOHTPOJII M IUIAHUPOBAaHHSA Y4eOHOTO

mporecca B COOTBETCTBUU C M3MEHSIOUIMMUCS CUTYallMSIMH M TPUMEHSEMBIMU CPEICTBaMU U

(hopMaMu OpraHu3aly COTPYIHUYECTBA, a TAKKE NHIUBUIYAIbHOU paboThl Ha YPOKE;

* YMEHHUE OTOMpaTh COOTBETCTBYIOIINE CPEJICTBA pealnu3aliy pelleHus MaTeMaTHYecKiX 3aad,

noAOUpaTh MHCTPYMEHTHI Ui OLCHUBAHHUS CBOEH TPAeKTOPHHM B paboTe ¢ MaTeMaTUYECKUMU

MOHATHAMH U MOJAETISIMU;

Hoznaeamenvnuvie YY/[

* YMEHHUE OTPEeATh OCHOBOIOJArampllee MOHSATHE U MPOU3BOJAUTH JIOTHMKO-CTPYKTYPHBIM aHamus,
OTpEENATh OCHOBHBbIE TPU3HAKKM W CBOWCTBA C TOMOIIBIO COOTBETCTBYIOIIUX CPEACTB U
WHCTPYMEHTOB;

®* YMCHUE IIPOBOAUTH KJ'IaCCI/I(l)I/IKaI_II/II-O 00BEKTOB Ha OCHOBE KPUTCPUCB, BEIACTIATE OCHOBHOC Ha (bOHe
BTOPOCTCIICHHBIX JaHHBIX;

®* YMCHUE TIPOBOAUTH JIOTHYECKOE PACCYXJICHHUE B HalpaBJICHUU OT O6IJ_II/IX SaKOHOMepHOCTeﬁ
I/IsyqaeMoﬁ 3aJa4u 10 4aCTHBIX paCCMOTpeHHﬁ;



yYMEHUE CTPOUTH JIOTHUECKHE PACCYKIEHUsS HAa OCHOBE CHCTEMHBIX CPAaBHEHUH OCHOBHBIX
KOMIIOHEHTOB HM3Yy4aeMOr0 MaTeMaTU4EeCKOTO pas3jeilia WIM MOJCIH, IOHATUS WIH KJIAcCOB,
BBIJIENISIS ONIPEJCIICHHBIC CYIIECTBEHHBIEC IPU3HAKY WIIM KPUTEPUH;

* YMEHHE BBISBIIATh, CTPOUTH 3aKOHOMEPHOCTH, CBS3HOCTh, JIOTUYHOCTH COOTBETCTBYIOIIMX
LIETIOYEK PACCYXACHUN TpH paboTe ¢ MaTeMaTUYECKUMH 3aJayaMH, YMETh MOJPOOHO U
CKaTO MPEJICTABIATh JETAIM3AIMI0 OCHOBHBIX KOMIIOHEHTOB TIPH JI0KA3aTEIbCTBE MOHSATUI
Y COOTHOIIIEHUN HA MAaTEMaTHYECKOM SI3BIKE;

* YMEHHE OPraHU30BHIBATH MOWCK M BBISABIATH MPUUYMHBI BO3HHUKAIOIIUX MPOIECCOB, SBJICHUU,
HanOoJiee BEPOSTHBIE (PAKTOPBI, IO KOTOPHIM MATEMATHYECKUE MOJICIH U OOBEKTHl BEAYT
ce0st 110 OTIpe/IeNIEHHBIM JIOTUYECKUM 3aKOHAM, YMETh MPUBOJAUTH TPUUMHHO-CIICICTBEHHBIN
aHau3 MOHATHM, CY)KJICHUI U MAaTEMAaTHYECKUX 3aKOHOB;

* YMEHUE CTPOUTHh MAaT€MaTUYEeCKyl0 MoOJeldb NpH 33JaHHOM YCIOBUH, oOJajaroleit
OTIPENICTICHHBIMU XapaKTEPUCTUKAMHU OOBEKTa MPU HAJTUYHMH OIPEICIICHHBIX KOMIIOHEHTOB
(hopmupyroIIerocs MpeaArnoIaraeMoro MOHSITHS WIH SIBJICHUS;

* YMEHHE TEPEBOJIUTHh TEKCTOBYIO CTPYKTYPHO-CMBICIIOBYIO COCTABIISIONIYI0 MaTeMaTHUYeCKOU
3a/laud Ha S3bIK IpaQHUuecKOro OTOOpa)KeHHsI - COCTABJIEHUS MaTeMaTHYeCKON MOJenu,
COXPaHSIOIIECH OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKH;

* YMEHHE 3aJaBaTh IUJIaH PEIICHWs MaTeMaTHYECKOW 3aJadd, peaTu30BbIBATH aJTOPUTM
JNeMCTBUM KakK MOIIAroBOi HHCTPYKUUU AJIsl pa3pelieHus yueOHO-1I03HaBaTeIbHON 3a/1auH;

* YMEHHE CTPOUTH A0KA3ATEIBCTBO METOJIOM OT IPOTUBHOIO;

* yMEHHE paboTaTh C MPOOJIEMHOM CHUTyalMel, OCYIIECTBISATH 00pa30BaTEeIbHBIA TPOIIECC
MOCPEJCTBOM IOMCKAa METOJOB U CIIOCOOOB paspellieHHs] 3aJadd, OMPENeNATh TPaHUIIbI
CBOEro 00pa3oBaTeIbLHOrO MPOCTPAHCTBA;

* YMETb OPUEHTUPOBATHCS B TEKCTE, BBIABIATH IJIABHOE YCJIOBUE 3aJa4d W YCTAaHABIIMBAaTh
COOTHOIIEHUE PacCMaTPUBAEMbIX OOBEKTOB;

* YMEHHUE MePEeBOUTh, MHTEPIPETUPOBATH TEKCT B MHBIE (POPMBI MpecTaBlieHUss HHPOPMAIUH:

CXEMBI, IMarpaMMel, rpaduueckoe npeacTaBieHue TaHHBIX;

Kommynuxkamuenwvie YY)/

* yMeHue pabotaTh B KOMaHzAe, (OPMUPOBAHHE HABBIKOB COTPYAHHYECTBA U Y4E€OHOTO
B3aUMO/ICHCTBUS B YCIIOBUAX KOMAH/IHOM UTPbI MJIM UHOU (DOPMBI B3aUMOICHCTBUS;

* YMEHHUE paclupeiensiTh pOJIM U 3aJaud B paMKaxX 3aHsATHs, (GOpMUPYS TaKkKEe HABBIKU
OpPraHU3aTOPCKOTO XapaKTepa;

* YMEHHUE OIIEHUBATh IMPABWJILHOCTh COOCTBEHHBIX ICHCTBHI, a TaKXke AEATEIbHOCTU APYTrUX
YYaCTHHKOB KOMaH/Ibl;

* KOPPEKTHO, B paMKax 3ajJady KOMMYHHKAIMH, (OPMYIHpPOBaTh W OTCTaMBATh B3IJISJIBI,
apryMEeHTHUPOBATh J0BOJbI, BHIBOJbI, a TAK)KE BBIABUTATh KOHTPAPTYMEHTHI, HEOOXOAUMBIE
JUTS BBISIBJICHUSI CUTYAllMM yCIIeXa B PEUIEHUU TOW WJIM MHOM MaTeMaTUYECKOM 3a/1auH;

* YMEHHUE MOJH30BaThCSI MaTEeMaTHUYECKUMU TEPMUHAMU Ui PELIeHUS yueOHOIMO3HABATEIbHBIX
3a/1a4y, a TaKKe€ CTPOUTh COOTBETCTBYIOLIME PEUEBBIE BBHICKA3bIBAHHWS HA MAaTEMaTUYECKOM
SI3bIKE JUISl BBICTPAUBAHUSI MAaTEMAaTUYECKON MOJIEIIH;

* YMETh CTPOUTh MATEMATHUUECKHE MOJEIH C IMOMOIIbI0 COOTBETCTBYIOLIEIO MPOrPaMMHOTO
o0ecrieyeHus, CepBUCOB CBOOOIHOTO OTAIIEHHOTO JOCTYIIA;

* YMETh TPAaMOTHO M YeTKO, coryiacHo mnpaBwiaM odopmienus KHUM-a OI'D 3aHOCHTH
MOJy4YeHHbIE PE3yIbTaThl - OTBETHI.
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IIpeomemnvie pesynomamul:

* (popMHpOBaHME HABHIKOB MOMCKAa MAaTEMaTHYECKOTO METOJd, AITOPUTMA U TOMCKA pEIIeHHUs
3a/1auM B CTpYyKType 3aaa4y OI'D;

* (opMupoBaHUE HAaBBIKA PELICHHS OIIPEICIICHHBIX THITOB 33/1a4 B CTPYKType 3a1a4 OI'D;

* yMeHHE paboTaTh C TaOJIUIAMU, CO CXeMaMH, C TEKCTOBBIMU JaHHBIMHU, YMETh
peoOpa3oBhIBaTh 3HAKH M CHUMBOJIBI B JIOKAa3aTENbCTBAX M MPHUMEHSEMBIX METOHAX s
perneHusi 00pa3oBaTeNbHBIX 3a/1a4;
yMEHUE NPUBOJUTH B CUCTEMY, COTIOCTABJISITD, 0000maTh u

aHATM3UPOBATh NH(POPMAIIMOHHBIE KOMIIOHEHTHI MATEMaTHIECKOTO XapakTepa U yMETh

MIPUMEHSTH 3aKOHBI U MTPaBHJIa IS PEIICHNs] KOHKPETHBIX 33134,

* YMEHHE BBLICIATH TJIaBHYIO M M30BITOYHYIO HH(OPMALUIO, TPOU3BOIUTH CMBICIOBOE CIKATHE
MaTeMaTH4eCKUX (HAaKTOB, COBOKYIIHOCTH METOJOB U CIIOCOOOB pEIICHUS; YMETb
MIPEJICTaBIATh B CJIOBECHOHN (hopMe, MCIOJIBb3YSI CXEMbI U pa3jiMyHble TaONMIbI, rpauKu u
JMarpaMMBbl, KapThl TOHSATHA U KJIACTEPHl, OCHOBHBIE HJICH U IIJIaH PEUICHUS TOW WM MHON
MaTeMaTHYECKOU 3a1auH.

Tpebosanus k ypoeHIO N0OO20MOBKU YUAUUXCSL

Harypaabnble unciaa. /I[poou. PaunonajabHble yncia

Buvinycknux nayuumes:

* IOHUMATh OCOOEHHOCTHU AECATUYHON CUCTEMbI CUMCIICHUS;

* ONEepHUpPOBATh MOHATUSIMU, CBSI3aHHBIMU C JICJIMMOCTHIO HATYPAIbHBIX YUCEIT;

* BhIpaXkaTh YMCJa B 3KBUBAJIEHTHBIX (hopMax, BbIOUpas HanboJiee MOAXO Y0 B 3aBUCIMOCTH
OT KOHKPETHOU CUTyalluu;

* CPaBHUBATH U YNOPSAJOUYUBATH pallMOHAIIbHBIE YHCIIA;

* BBIMOJHATh BBIUMCICHHUS C palMOHAIbHBIMU YHCIIaMH, COYeTas YCTHblE M MHCbMEHHBIE
pUEMBI BEIUMCIICHUM, TPUMEHEHUE KaIbKYIsATOPA;

* UCMOJBb30BaTh IMOHSTUS M YMEHUS, CBSI3aHHBIE C MPONOPLUOHAIBHOCTHIO BEIUYMH,
MIPOLIEHTAMU, B XOJIe pEeIICHHUs] MaTeMaTHUYECKUX 3a/ad U 3aJad U3 CMEXKHBIX MPEIMETOB,
BBITIOJIHATH HECJIOKHBIE MPAKTUYECKUE PACUETHI.

JlelicTBUTEIbHBIE YHCIA Boinycknux

Hayuumcs:

* UCIOJIb30BaTh HAyYalbHBIC TPEACTABICHUS O MHOKECTBE JCHCTBUTENbHBIX 4ymcen; [

OTIEpUPOBATH MOHSITHEM KBAJIPATHOTO KOPHSI, IPUMEHSATH €T0 B BHIYHCICHUSX.

AnredOpanyeckue BbIpasKeHUsI

Buinycknuxnayyumcs:

* OINEPUPOBATh MOHATUAMHU (TOXKIECTBO», «TOKIECTBEHHOE IMpeoOpa3oBaHUe», pellaTh 3aaauH,
coJiepxalue OyKBeHHbIE JaHHBIE; paboTaTh ¢ (hopMyIaMu;

* BBINIOJIHATH MPeoOpa30BaHMsl BBIPAKEHUM, COAEpKAIUX CTENEHH C IeJbIMU MOKa3aTelsIMH U
KBaJIpaTHbIE KOPHHU;

* BBINOJIHATH TOXKJECTBEHHBIE MPEOOPa30BaHUs PALIMOHATIBHBIX BBIPAKEHUH HAa OCHOBE MpaBUII
JEHCTBUI HaJ| MHOTOYWICHAMH M anredpandeckumu apoOsmu; U BBIMONHATH pasnoxeHue
MHOTOYJIEHOB Ha MHOKUTEIH.

YpaBHeHust

Buinycknux nayuumces:
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¢ p€uiatb OCHOBHBIC BHUABI PAalMOHAJIBHBIX ypaBHeHI/Iﬁ C O,Z[HOﬁ HepeMeHHOﬁ, CHUCTCMBI [IBYX
YPaBHEHUH C ABYMs IIEPEMEHHBIMU;

¢ IOHUMAaTh YpaBHCHHE KaK Ba)i(Hef/'IH_IYIO MAaTEMaTUYCCKYIO MOJCIIb JIS1 OMMMCAHUA U U3YUYCHUSA
pa3HOOOpa3HBIX pEATBHBIX CHUTYyalldd, pemaTh TEKCTOBBIC 3a/Ja4dl  alreOpandecKum
METOJI0M;

¢ IPUMCHATH rpa(i)nqecmle MMPpEACTABJIICHUA JId HCCICOAOBAaHUA ypaBHCHI/If/'I, HCCIICAOBAaHUA H
peuieHus: CUCTEM YPAaBHEHUH C ABYMs IIEPEMEHHBIMH.

HepaBencrBa

Buinycknux nayuumecs:

* IOHMMAaTh M NPUMEHATH TEPMHUHOJOTHIO W CHMBOJIMKY, CBSA3aHHBIE C OTHOIICHHEM
HEPABEHCTBA, CBOMCTBA YHCIOBBIX HEPABEHCTB;

* pelaTh JUHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM U UX CHCTEMBI; PEIIATh KBAIPaTHBIE
HEpPaBEHCTBA C ONOPOH Ha rpaduuecKue IpeACTaBICHuUs.

OcHoBHbIE NOHATHSA. UHC10BbIE PYHKINH

Buinycknuk nayuumes.

* TOHMMAaTh W HMCIOJIb30BaTh (PYHKIIMOHAIBHBIC TOHATUS W SI3bIK (TEPMUHBI, CUMBOJIMYECKUE
0003HaYCHHS);

CTPOUTD TPAPUKU dIIEMEHTAPHBIX (PYHKITUI; UCCIIEI0BATh CBOMCTBA YUCIOBBIX (DYHKITUH Ha

OCHOBE M3y4€HUS TMOBEACHHS UX IPaPUKOB;

* TOHMMAaTh (PYHKIIMIO KaK BOKHEHUIIIYI0O MaTEMAaTHYECKYI0 MOJCINb JIJIsi OMMCAHUS MPOIECCOB U
SBJICHHM OKPYKAIOIIETO MHpa, NPUMEHATh (YHKIHUOHAIBHBIM S3bIK JUIS ONUCAHUS W
HCCIeA0BaHUS 3aBUCUMOCTEH MEX Ty GU3NICCKUMH BETUIHMHAMHU.

OnucarejibHasA CTATUCTHKA Boinycknux

HAYYUMCSL:

* MCIO0JIb30BATh MPOCTEHIITNE CIIOCOOBI ITPEICTABIICHNS M aHAJIN3a CTATUCTUYECKUX JIAHHBIX.

Cuayyaiinble cOOBITHSI M BEPOSITHOCTD

BbIMyCKHUK HAYYHUTCS

* HAXOJUTh OTHOCHUTEIBHYIO YaCTOTY U BEPOSTHOCTH CIydaliHOTO coObITHs. KoMOnHaTopuka

* BBINTYCKHUK Hay4YHTCs peliaTh KOMOWHATOPHBIC 337a4i Ha HAXOXKJICHUE YMCIIa 0OBEKTOB HMIIN
koMmOuHanmii. HarJsiinasi reomeTpusi BoinyckHuk Hay4umcs:

* pacro3HaBaTh Ha YEpPTEkKaX, PUCYHKAX, MOJCSIX U B OKPYXKAMOMIEM MHUPE IJIOCKUE U
MIPOCTPAHCTBEHHbBIC TEOMETPUYCCKHIE (DUTYPHI;

* pacro3HaBaTh pa3BEPTKH  Kyba, MPSIMOYrOJbHOTO napajuiesienumnesia,  MpaBHIbHOM
MUPaMHUIBI, IUITHHIPA U KOHYCA;

* CTPOMTH Pa3BEPTKH KyOa M MPSIMOYTOJIBHOTO Mapaliesenuine/a;

* OMPEEIATH M0 JIMHEHHBIM pa3MepaM pa3BEPTKH (QUTYpBI TMHEHHBIC pa3Mepbl caMoil (pUTYpBI 1
Ha000pOT;

* BBIYHCIISITE 00BEM MPSIMOYTOJILHOTO TapalIeIIeIHIIe/Ia.

I'eomeTpuuyeckue purypbl
Bbll’lVCKHMK HAy4YumcA.

* M0JIb30BATHCS S3IKOM T€OMETPUHU ISl ONMCAHMS MPEIMETOB OKPYXAIOIIEro MUpa U UX
B3aMMHOTO PAaCIIOJIOKEHUS;

* pacro3HaBaTh M M300pakaTh Ha YepTeKaxX U PUCYHKAX FeOMETpUYecKHe (GPUrypbl U UX
KOH(Urypauuu;
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* HaXOJUTh 3HAUCHHMS JUIMH JIMHEHHBIX 3JIEMEHTOB (DUTYp U HUX OTHOIICHHS, I'PAJYCHYIO MEpY
yrnoB ot 0° mo 180°, mpumenss ompeaeneHus, CBOWCTBA M MNpH3HAKH (uryp m mux
3JIEMEHTOB, OTHOIICHUs GUTYp (PaBEHCTBO, MOJO0UE, CHMMETPUH, IOBOPOT, MapaJlIeIbHbIH
neperoc); 0 omepupoBaTh ¢ HaYadbHBIMH TOHSATHUSMH TPUTOHOMETPHHU W BBITIOJHSATH
AJIEMEHTAPHBIC OTEepAK HaJl PYHKLIUSIMH YTJIOB;

* pemarh 33aJa4d Ha JI0Ka3aTesIbCTBO, ONHMPAsICh HA M3YYCHHBIC CBOWMCTBA (PUI'Yp U OTHOIICHHI
MEX/y HUIMH ¥ IPUMEHSISI U3y4E€HHBIC METOIbI I0KAa3aTeIbCTB;

* pelath HECJIOXHBIC 33J]a4l Ha MOCTPOCHUE, PUMEHSSI OCHOBHBIC AJTOPUTMBI IIOCTPOCHHUS C
MIOMOIIBIO IIUPKYJIS U JINHCHKH;

* pemiath MPOCTEeHIINE INIAHMMETPUISCKHE 33/1a41 B IPOCTPAHCTBE.

N3mepenne reoMeTpuyecKHX BeJTUYUH

Buinycknuk nayuumes:

* JICIIOJIL30BAaTh CBOICTBA U3MCPCHUA MJIVH, HHOHI&I[Gﬁ N YIJOB IpU PEUHICHHUMU 3aJad Ha
HaXOXXJACHUC JIMHBI OTPE3Ka, MJIMHBI OKPYKXKHOCTHU, MJIMHBI AYTH OKPYXHOCTH, Fpa)IYCHOﬁ
MepHI yIJia;

* BBIYMCIIATH IUIOIIAIM TPEYTOJbHUKOB, IPAMOYTrOJIbHUKOB, IapajuIeJOrpaMMoOB, TpaIllelni,
KpPYTOB U CEKTOPOB;

* BBIYUCIIATH JIMHY OKPY)KHOCTH, JNINHY IYTH OKPYKHOCTH;

* BBIUUCIIATH JUIMHBI JIMHEHHBIX 3JIEMEHTOB (PUTYp M WX YIJIbl, UCHOIB3YSd (HOPMYIBI JIHMHBI
OKPY>KHOCTH U JIJTUHBI IYTU OKPY>KHOCTH, (POPMYJIBI ITOIANeH GUryp;

* peuiaTh 3a/la4M Ha JI0Ka3aTeIbCTBO C MCIOJIb30BaHUEM (OPMYI IIMHBI OKPYKHOCTH U JJTUHBI
JyTH OKPY>KHOCTH, (GOopMyJ TIotmanen gpuryp;
pelmarh MpakTUYeCKUe 3ajaud, CBS3aHHBIE C HAXO0XKJIEHUEM TI'€OMETPUUYECKUX BEIUYUH

(ucmoJib3ys Mpu HEOOXOTUMOCTH CITPABOYHHUKHU M TEXHUUYECKHE CPEJICTBA).

Koopaunartsi

Buinycknux nayuumes:

¢ BBIYUCIIATh JJIMHY OTPE3Ka IO KOOpAWHAaTaM €ro KOHIOB, BEIYUCIIATE KOOPAUWHATBI CEPCIAUHDBL
OTpEC3Ka,
¢ HUCIIOJIb30BaTh KOOpI[I/IHaTHHﬁ MCTOM IJI U3YYCHUSA CBOMCTB MMPpsSAMBIX U OKPY)KHOCTCI‘/'I






Paznen 2. Conepixanue Kypca

«IIpakTUKO-OpHEeHTHPOBaHHBIE 3a1aHusD» OTpadoTka 3aaay Ne 1-5 KM OI'D.

TabnmuyHoe u Tpaduueckoe MPEACTaBICHHE ITAHHBIX, IUIAH M CXEMa, W3BJICUCHHE HYXHOU
nHpopmanuu. V3MEHYMBOCTH TIpH U3MepeHusx. Pemaromue mpaBmia. 3aKOHOMEPHOCTH B
M3MEHYMBBIX BEJIMYMHAX. Berumcnenus u mpeoOpasoBaHue BeaWuuH. lccienoBaHue MpOCTEHIINX
MaTE€MAaTHYECKUX MOJEIIECH.

«Bbruuciaenus u npeodpazosanus». Orpadorka 3anad Ne 6 KUM OI'D.

Heiicmeus c namypanvhvlmu uuciamu

CnoxxeHWe W BBIUMTAHUE, KOMIIOHEHTHI CJIOXKEHHS W BBIUMTAHUS, CBSI3b MEXKIY HHUMH,
HAX0XJICHHEe CYMMBI W Pa3HOCTH, M3MEHEHUE CYMMBI M Pa3HOCTH IMPU H3MEHEHHUH KOMIIOHEHTOB
CJIOXKEHHS ¥ BRIYMTAHHUS.

YMHOKEHHUE U JIeJICHHE, KOMITOHSHTHI YMHOXKCHUS U JICJICHHS, CBSI3b MEXK Ty HUMH, YMHOKCHHE
U CJIO)KCHHUE B CTOJIOWK, JACJICHUE YrOJIKOM, IIPOBEPKA Pe3ysIbTaTa ¢ TIOMONIIHI0 IPUKUAIKH U 0OpaTHOTO
JEUCTBUA.

Yucnoevle eviparcenus

UucoBoe BhIpaXEHUE U €r0 3HAYCHHE, TIOPSI0K BBITIOJTHEHUS JICHCTBUH.

/Ipoou. ObviknoeenHnvle Opoodu

Houst, 9acth, npoOHOE uucio, apodb. J[poObHOE uuciio kak pe3yapTar aeieHusd. [IpaBunbHbIC U
HEeTIpaBWIbHBIE APOOH, CMEIIaHHas JpOoOk (CMEIIaHHOE YHCIIO).

3anuch HATYpaIbHOTO YHCiIa B BUAE IpoOW C 3aJaHHBIM 3HAMEHATENIeM, Ipeo0pa3oBaHHe
CMEIIaHHOM IpoOU B HEMPABWIbHYIO IPOOb U HA0OOPOT.

[IpuBenenue mpobeit k 00meMy 3HameHaTen0. CpaBHEHHE 0OBIKHOBEHHBIX APOOCH.

CrnoxeHne ¥ BBIYMTaHUE OOBIKHOBEHHBIX JPO0OCH. YMHOKEHHE U JIeTIeHHEe 0OBIKHOBEHHBIX
npoOei.

ApudmeTrrueckue IeHCTBHS CO CMEIIaHHBIMU IPOOSMHU.

ApudmeTrueckre IeHCTBUS C IPOOHBIMH YHCIIAMH.

Cnocobul payuonanuzayuu blYUCIeHUL U UX NPUMEHEHUe NPU 8bINOTHEHUU OetUCmEULL.

Jecamuunvie opoou

[IpeoOpa3oBanue necATHYHBIX JApoOeiH B OObIKHOBeHHbIC. CpaBHEHHE IECSITUYHBIX APOOECH.
CrnoxxeHre W BBIYUTAHHE JECATUYHBIX IpoOeil. OKpyrieHue NeCATHUYHBIX poOeil. YMHOXKeHHEe U
NEJICHUE JECATUYHBIX ApoOer. [Ipeobpaszosanue 00bIKHOGEHHBVIX Opobell 8 Oecsamuunvle OpoOU.
Koneunvie u beckoneunvie decamuumvle OpooU.

Yucna. Payuonanvnole yucaa

MHoxecTBO palMoHambHBIX unceld. CpaBHEHHWE palMOHANBHBIX 4ucen. JleHcTBus ¢
palnMoHaNBHBIMU YUCIaMU. [Ipedcmasienue payuoraibHo20 YUcia 0ecmuiHol 0poosio.

Jpobno-payuonanvnsie eviparxcenus

[IpeoOpazoBanre  IPOOHO-TMHEWHBIX BBIPAKEHHUI: CIIO)KEHHWE, YMHOXKEHHEe, JelieHUuE.
Aneebpauueckasn opoows. Cokpawerue anreedpauueckux opooeii. Ilpusedenue anceopauueckux opobeu K
obwemy 3uamenamenio. Jlelicmeus ¢ ancebpauueckumu OpoOAMU.  CLOMCEHUe,  BbIYUMAHUE,
VMHOJICeHUe, OeleHue, 8036e0eHIUe 8 CINeNneHb.

«/leiicTBUTeIbHBIE YHcaa». OTpaboTka 3a1au Ne 7 KUM OI'D.



Payuonanvnvie uucna

N3o0pakeHne umcen HAa 4YHUCIOBOW (KoopauHaTHOW) mpsmoi. CpaBHeHHME uwmcen. Moynb
YHuCjla, TEOMETpUYECKas HWHTEpHpeTanuss Moayis uucia. JleMCTBUS C MOJOXKUTEIbHBIMH U
OTPULIATENILHBIMU YUCIaMU. MHOXECTBO LIEJIbIX YHCET.

Koopounama mouku

OcHOBHBIE NOHATHUS, KOOPOUHAMHDBLLL T4, PACCMOsIHUE MedcOy moukamu. Koopounamor
MOYKU.

praL(MOHaJleble uucia

[TonsTHE HppaMOHAILHOTO YKcia. Pacro3HaBanue HppaMOHAIBHBIX YHCeN. Muodcecmeo
oelicmeumesibHblx Yucell.

«IIpeoOpa3zoBanue ajnredpandecKux BoipaxeHuii». Orpadotka 3agau Ne § KUM OI'D
Hppayuonanvusie yucna

[lonatne wppanmoHanpHOTO uHcia. Pacno3sHaBaHWe HWpPpALMOHANBHBIX 4Yucel. IIpumepst
J0Ka3aTeNnbCcTB B anredpe. [leicmeus ¢ uppayuoHaibHbIMU YUuciamu: YMHOdCEHUe, OeleHue,
8036e0eHue 6 CImeneHb.

MHuoowcecmeo oelcmeumenbHblX YUCel.

«YpaBHeHus 1 HepaBeHcTBa». OTpadoTka 3a1ad Ne 9 KM OI'D.

Pagencmea

YucnoBoe paBeHCTBO. CBOMCTBA YMCIOBBIX paBEHCTB. PaBEHCTBO ¢ MEPEMEHHOI.

Ypasnenusn

[TonsiTie ypaBHEHUS U KOpHS ypaBHEHUs. [Ipedcmasnenue o pagHOCUTbHOCTU YPAGHEHUI.
Obnacmob onpedenenus ypasHenuss (001acms 00ONYCMUMBLX 3HAYEHUL NePEeMEHHOLL).

Jluneiinoe ypagnenue u e2o KopHu

Pemienne nuHeHbIX ypaBHEHUU. Jlumetinoe ypasnenue ¢ napamempom. Konuuecmeo kopmetl
JIUHEUHO020 YypasHeHus. Peuienue TuHelnblX YypagHeHul ¢ napamempom.

Keaopammnoe ypasuenue u e2o kopnu

KBanparuble ypaBHeHusi. Hemousinble kBajpaTHble ypaBHEHHUA. [IMCKPUMHHAHT KBaJpaTHOTO
ypaBHeHUs1. DopMylia KOpHEH KBaApaTHOTO ypaBHEHHsS. Teopema Buema. Teopema, obpammuas
meopeme Buema. PeleHue KBaJIpaTHBIX YpaBHEHUM: HCHOIb30BaHHE (OPMYJbl Ul HAXOXKACHUS
KOpHEH, epagpuueckuti memoo peuilenus, pasilodfceHue HA MHOXCUmenu, noobop KopHeu ¢
ucnonv3osaruem meopemuvl Buema. Konuuecmeo kopHetl K6aopamuo2o ypasHeHus 8 3a8UCUMOCU Om
e20 ouckpumunanma. buxeadpamusie ypasuenus. Ypagnenus, c6ooumvle K TUHEUHbIM U KBAOPAMHBIM.
Ksaopammnuie ypasnenus ¢ napamemponm.

JIpoono-payuonansvhole ypasnenusn

Pemenune mnpocTtediux IpoOHO-TUHEHHBIX YpaBHEHUH. Peuwenue 0OpobHO-payuoHAaIbHbIX
YpagHeHu.

Memoovl pewenusi ypasHenuii: Memoovl pPAGHOCUNLHBIX NPeoOPA308aHUll, Memoo 3aMeHbl
nepemenHou, epaguueckuti memod. Hcnonvzosanue ceolicme QYHKYUU _Nnpu peweHuu ypasHeHuu.

\! X
Ipocmetiuue uppayuonansuvie ypasuenus euoa txO 0¥ a, f xO D\él g XL Ydasnenus suoa n

Ua . Vpasnenus 6 yenvix uucnax.

«BeposiTHOCTB co0bITHII» OTpadoTka 3a1au Ne 10 KM OI'D.

Cnyuaiinvle coobimus

CnydaiiHple ONBITHI (3KCIIEPUMEHTHI), DJEMEHTapHble CilydailHble COOBITUS (MCXO[bI).
BepositHoct  3neMeHTapHbBIX  cOObITHI.  CoObITMS B CIydallHBIX  OKCIEpUMEHTaX H



ONarompusATCTBYIOIINE 3JIEMEHTApHBIC COOBITHS. BeposTHOCTH cCiydallHbIX COOBITHA. OMBITH ¢
PaBHOBO3MOXKHBIMU ~ JJIEMEHTAPHBIMH ~ COOBITHsIMU. Kiaccudyeckne BEpOSITHOCTHBIE OIBITHI  C
MCTOJIb30BAHUEM MOHET, KyOHKOB.

«@ynkuum u rpaduxkm». Otpadotka 3a1au Ne 11 KM OI'D.

QDynxyuu Illonamue ynkyuu

JlexkapToBbI KOOPAMHATHI Ha IJIOCKOCTU. POPMUPOBAHUE IPEICTABICHUNA O METalpeIMETHOM
MOHATUU «KOOPAWHATE. CrocoObl 3aaHust GYHKIUH: aHATMUTHYECKUH, rpadudecKuii, TaOIUIHBIN.
I'paduk ¢yskmumn. Ilpumepsl QGyHKOHA, TOTydaeMbIX B MPOIECCE HCCIACAOBAHUS — Pa3IMIHBIX
peaJIbHBIX MPOLIECCOB U pelleHus 3a/1ad. 3HaueHue QyHKuuu B Touke. CBolicTBa (pyHKIMI: 00nacTh
oTnpezeneHus, MHO>KECTBO 3HAuYEHUH, HYJIH, POMEXYTKU 3HAaKOTIOCTOSTHCTBA,
yemHocmb/HeuemHocmy, TPOMEXKYTKH BO3pacTaHUS U YObIBaHUS, HaumOoOJblllee M HaUMEHbIIee
3HaueHus. MccnenoBanue GyHKIMM 1O ee rpaduky.

Juneitnas pynkuyusn

CpoiictBa ¥ rpaduk JUHEHHON (QyHKUIUU. YTI0BOH Ko3(¢uuueHT npsmoil. Pacnonoxenue
rpaduka TUHEHHON (QYHKIMU B 3aBUCUMOCTH OT €€ YIJOoBOro KOA(PQHUIMEHTa U CBOOOJHOIrO 4JieHa.
Haxoorcoenue xoaghpuyuenmos nuneunou ynkyuu no 3a0aHHbLIM YCIOBUAM: NPOXOAHCOEHUE NPIMOLL
yepe3 06e MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOHCOEHUe NPAMOU yYepe3 OaHHYI0 MOUYKY U
napanieibHo OaHHOU NPIMOIL.

Keaopamuunasa pynkuyusn

CaoiicTBa u rpaduk KBaJIpaTUIHOM byHKIIUN (mapaboura).

Ilocmpoenue epaghuxa keadpamuyHol YyHKYUU N0 MOUKAM

Oopammnasn nponopyuoOHaILHOCHLb
k
ky =&
Caoiictea dyukiuu yOo * . 'uniep6omna.
«ITociienoBareabHOCTH M Mporpeccum» OtpadoTka 3amad Ne 12 KM OI'D. (1 gac).
Ilocneoosamenvnocmu u npozpeccuu
UucnoBasi mocienoBaTebHOCTh. [IpuMepbl 4uCIOBBIX MOcienoBaTelnbHOCTe. beckoHeuHbie
MOCJIEIOBATENIbHOCTU. ApudmeTnueckasl mporpeccus U ee cBoicTBa. ['eomeTpuueckas mporpeccus.

Dopmyna obuge2o uneHa u cymmsl N NEPEvIX YIeHO08 apUudMemuyecKoll U 2eoMempuieckoll npocpeccull

«YucsoBble U OyKkBeHHbIEe BbIpa:keHus». Otpadotka 3amau Ne 13 KM OI'D.

Yucnoewle u OykeeHHble 8bIPAIHCEHUSA

Breipaxxenue ¢ mnepemeHHOW. 3HaueHue BbIpakeHus. I[loacTtaHoBKa BhIpaXkeHUN BMECTO
MIEPEMEHHBIX.

Lenvie évipasricenusn

CreneHb ¢ HaTypalbHBIM IIOKa3aTeleM U ee cBoiicTBa. I[IpeoOpazoBaHus BBIpAKECHHH,
COJIEpXKAaIIUX CTENEHU C HATypalbHBIM MOKA3aTelIEM.

OnHouneH, MHOTOWIEH. [[eficTBUS ¢ OJHOUJIEHAMU U MHOTOWICHAMH (CJIO)KEHHUE, BBIYMTAHUE,
yMHOXKeHUe). DopMynbl COKpAIIEHHOTO YMHOXEHHS: Pa3HOCTh KBAJApaTOB, KBaApaT CYMMBI H
pazHocTH. PasnokeHne MHOTOY/IEHA Ha MHOXHTEIH: BbIHECEHHE OOIIEr0o MHOXHTENS 3a CKOOKH,
TPYNIUPOBKA, TPUMEHEHNE (HOPMYI COKPAIIEHHOTO YMHOKeHUs. KBaapaTHBIM TpexdiieH, pa3iio )KeHue
KBaJPaTHOTO TPEXUJIEHA HA MHOXKHUTEIH.

«IIpakTHYeckue pacueTsl o popmyaam» Otpabdorka 3amau Ne 14 KUM OI'D

BeipaxkxeHne ¢ nepeMeHHON. 3HaueHHME BbIpaxeHHs. [loacTaHOBKa BBIpAXEHHI BMECTO
[IEPEMEHHBIX.



Ilenvie évipasrcenusn

Crenensp ¢ HaTypaJbHBIM IIOKa3aTeNeM U €€ cBolcTBa. [IpeoOpa3zoBaHus BbIpaKEHUH,
COJIEPKALIUX CTEIIEHH C HATYPAJbHBIM II0KA3aTEIIEM.

OpHowieH, MHOrOwIeH. JleicTBUS ¢ OJHOWIEHAMU U MHOTOWIEHAaMH (CJI0KEHHUE, BHIYMTAHUE,
yMHOK€eHUe). PopMyJsibl COKPAILIEHHOTO YMHOXKEHHUS.

«Cucrembl HepaBeHcTB». OTpadoTka 3a1au Ne 15 KM OI'D.

Cucmemvl nepasencme

CucremMbl HEpaBEHCTB C OJHOM IepeMEHHOW. PelieHne cucTeM HEpPaBeHCTB C OJHOM
MEPEMEHHOM: JIMHEWHBIX, Keaopamuuix. VI300paxkeHne penieHrus CUCTEMbl HEPABEHCTB HAa YMCIIOBOM
MpsIMO. 3aMuCh PelIeHUs] CUCTEMbI HEPABEHCTB.

«I'eomeTrpuueckne purypsl. Yriabp. Otpadotka 3anau Ne 16 KUM OI'D. Beauuunwt

Benuuuna yrna. ['pagycHas mepa yria.

Tpeyzonvnux

CBoiicTBa paBHOOCIPEHHOTO TPEYroJbHUKa. BHEHUN yron TpeyronpHuka. CymMma yrioB
TpeyrojbHuKa

«I'eomerpuueckue ¢purypsl. Jaunbn. Otpabdotka 3aaay Ne 17 KUM OI'D

Duzypul 6 ceomempuu u 8 OKpyHcarouyem mupe

I'eomerpuueckas ¢urypa. BHyTpeHHss, BHemHsas oOnacth ¢urypsl, rpaHuna. Jluaum u
obnactu Ha MIOcKocTH. Beimykinas u HeBbinmykias ¢urypsl. [1nockas u Hemnockast purypsl. [lonstue
BEJTUYHHBI.
Jnuna. M3Mepenne miivHbl. EquHULIBI M3MEpEHUs JUTMHBI

Brinenenune cBoicTB 00bekTOB. @OpMUPOBAHUE MPEIACTABICHUN O METANPEAMETHOM MOHSATUN
«bpurypa». Touka, OTpe3oK, MpsMmas, Jyd, JIOMaHas, IJIOCKOCTh, Yroj, OHCCEKTpHuca yria u ee
CBOMCTBa, BUJIbI YTJI0B, MHOTOYTOJIbHUKHU, OKPY>KHOCTb U KPYT.

OceBasi cummeTpus reoMmerpuueckux ¢uryp. LleHTpanbHas cUMMETpUSi T€OMETPUUYECKUX

¢buryp.

«ILmomans MHOTOyroabHuKa». Otpadotka 3anad Ne 18 KUM OI'D

H3zmepenus u evluucienusn

[Mnomagu. dopmynbl MIOMIAAUM TPEYrOJbHUKA, MapajljieiorpaMMa M €ro YacTHBIX BHJIOB,
Tpaneuuu, ¢popmyna ['epona, popmyna miomany BBITYKIOTO YETHIPEXYroJbHUKA, (OPMYIbl ATUHBI
OKPY>KHOCTH U IUIOIIATHN KpyTa

«M3mepenust n BpruuciaeHus». Otpadotka 3aaau Ne 19 KM OI'D.

H3mepenua u eviuucnenus

[Tnomamu. dopmynbl IUIOMIAAM TPEYrOJbHUKA, MApaJlJIeIorpaMMa M €ro 4YacTHBIX BHJIOB,
Tpaneuuu, ¢Gopmyla IUIOLIAJd BBITYKJIOTO YEThIPEXyroJbHUKA, (OPMYNbI JUIMHBI OKPY)XKHOCTH H
ionmiaau kpyra. Ilnoniaas npaBUJIBHOIO MHOTOYT OJIbHUKA.

Teopema [lucgaropa. TpuroHoMerpuyeckrue COOTHOILIEHUS B NMPSMOYTOJBHOM TPEYTrOJbHUKE.
Tpuronomerpuueckue GyHKIUH yria.

«Teopernyeckne acnektb». OTpadoTka 3agau Ne 20 KMM OI'D. Teopetnueckue
aCIIEKThI, TEOPEMBI, aKCUOMBI, OTIPE/ICICHNUs, (POPMYJIIBI, IEMMBI.






Paznen 3. TemaTndeckoe nJiaHupoOBaHHe Kypca

Ne Tema 3ansaTHs OCHOBHBIE BUJIBI JICATEIBHOCTH YYAITHXCS Kon-Bo
n/n | (Ne 3amanus B KUM) 4acoB
1 Beruncnenus u Bremonssror apudmMerndeckue neiHCTBH ¢ 2
npeoOpa3oBaHus (6 paMoHaATFHBIMU YHCIIaAMH, BEIYUCIISIOT
3ananue KMM) 3HAQ4YECHMS YACIOBBIX BEIPAKECHUM, IEPEXOIAT
OT OZHOH (POPMBI 3aIHMCH YMCIIA K APYTOi
2 JetictButenpubie uncna (7) | M3o0paxkaror ~ 4yucia  TOYKaMHd — Ha 2
KOOPJIMHATHOW  NPSIMOM,  CPaBHUBAIOT
NCWCTBUTENFHBIE  YHCIA,  BBITIOJHSIOT
BBIYMCIICHHS 51 npeoOpazoBaHu,
BBITIOJTHSAIOT TIPUKUIKY pe3yabTara
BBIYMCIICHUI.

3 [IpeoOpazoBanus BoinonHsA0T BeIYMCIeHus U MpeoOpa3oBaHus 2
anreOpandecKux apu(METHIECKUX BBIPAKECHUH, TPUMEHSIOT
BeIpakeHui (8) CBO¥CTBA apu(METUIECKUX KBAIPATHBIX

KOpHEeM 1151 peoOpa3oBaHus BhIpaXKEHHM
4 VYpaBHEHHUs ¥ HepaBeHCTBA | PemraroT TuHElHbIE U KBaIpaTHbIC YPAaBHEHUS 2
€)] C OJIHOM MepeMeHHOM, HEPaBEHCTBA C OJHOM
MEPEMEHHOM U UX CUCTEMBI
5 Oynkiuu u rpaduku (11) CtposT 1 9uTaIoT rpaduKu pa3IuuHbII 2
GyHKIIUN, YuTaloT rpaduku GyHKITUH,
OIMCBIBAIOT C OMOILBIO (DYHKIUI pa3InyHble
3aBUCUMOCTH MEX/1y BEIMUYMHAMU,
UHTEPIPETUPYIOT IpaUKU 3aBUCUMOCTEN
6 UucnoBsie 1 OyKBEHHbBIE Brimonusitor npeo6pa3oBanus 2
BhIpaxkeHus (13) anreOpanvecKux BoIpaKEHUH, HAXOIST
3Ha4YeHUs1 OyKBEHHBIX BBIPAXKECHUH,
OCYILECTBIISA1 HEOOXOIMMBIE [10/ICTAHOBKU
7 IIpakTnueckue pacuersl 10 | OCyIIEeCTBISAIOT pacyeThl Mo popmynam, 2
dopmynam (14) BBIPA)KAIOT 3aBUCUMOCTH MEX/Y BETUYMHAMU,
BBIUUCIISAIOT 3HAUEHUS YUCIIOBBIX BBIpaKEHUH
8 [IpakTHKOOpUEHTHPOBaHHbIE | BBINOIHAIOT BRIUUCIEHUS U TpeoOpa3oBaHus, 2
3amanus (1-5) OCYILECTBIISAIOT MPAKTUUYECKUE PaCUeTHhl,
CTPOSIT U MCCIEIYIOT MaTeMaTHUECKUe
MO/JIeNIH, UCTIONB3YIOT MPUOOpETEHHbIE
3HaHUS U YMEHUS B IPAKTUYECKOM
JeSITeIbHOCTH
9 I'eomerpuueckue ¢purypsl. | BeimosnHser neicTBus ¢ reoMeTpUYECKUMHU 2
Vst (16) ¢urypamu, pemarmT  IJIaHUMETPUYECKUe
3aJaud Ha HAXO0XJIEHUE T'€OMETPHUECKUX
BEJIMYUH (YTTIOB)
10 I'eomerpuueckue ¢purypsl. | Pacmo3nator reomerpuyeckue ¢GUrypsl Ha 2

Jomner (17)

IUIOCKOCTH,  pa3iMyaloT HUX  B3aUMHOE
MOJIOKEHHE, H300pakatloT TeOMETPHUYECKHUE
burypsi, pelalT  [IAHUMETPUUECKUE
3aa4d Ha HAXOXKICHHE TI'€OMETPUUYECKUX




BEJIMYMH (JUIVH, YIJIOB)

11 [Tnomans MHOTOyrONIBHUKA | Pacmo3naioT reomerpudeckue (Gurypbl Ha 2
(18) IUIOCKOCTH, PEUIAIOT IJIAHUMETPUYCCKUEC
3aJaul Ha HAXOXXIACHUE T'COMETPUUYECKUX
BEJIMYUH (IJIOIIA/IeH), OCYIIECTBIISIOT
pacueTsl o Gpopmynam
12 N3mepenus u Beiuncienust | OnpeaenstoT KOOPAUHATHI TOUKU MIOCKOCTH, 2
(19) IPOBOJIAIT ONIEPAIIH HAJl BEKTOPaMH,
BBIUUCIISIOT JUTMHY W KOOPAWHATHI BEKTOPA,
YTOJI MEXKIY BEKTOPaMH, CHHYC, KOCUHYC H
TaHTEHC yIJia
13 TeopeTnueckue aceKThl [IpoBosT nOKa3aTeNbHBIE PACCYXKACHUS, 2
(20) OIIEHHMBAIOT JIOTHYECKYIO MPABUIILHOCTh
pacCyXJICHHU, pacliO3HAIOT OIITMOOYHBIC
3aKITIOYCHUS
14 Cuctemsl HepaBeHCTB (15) | Pemraror ypaBHEHUs, HEPABEHCTBA U UX 2
CHCTEMBI,
15 BepositHocts coObrTrii (10) | HaxomaT BEpOSTHOCTD CIy4aiHBIX COOBITHIA B 2
MPOCTEUIIINX pacyeTax
16 [TocnenoBarenbHOCTH U Pacno3nator apudmernueckue u 2
nporpeccuu (12) F€OMETPUYECKHE TPOTPECCHH, PEIIAIOT 3aJaun
¢ mpuMeHeHueM (GopMyITbl O0IIEro YieHa U
CYMMBI HECKOJIBKMX YJIEHOB ITPOTPECCUr
17 Pa6ota ¢ KM (gacts 1) 2

Htoro
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