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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SIBISIETCS. OJHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHa oOOecreunBaeT M3yuyeHUE JAPYTrUX JUCHUIUIMH, Kak
€CTECTBEHHOHAYYHOTO, TaK M TYMaHUTAPHOTO LUKIJIOB, €€ OCBOCHHUE HEOOXOIUMO
JUISL TIPOJIOJDKEHMsST 00pa3oBaHUSI M B TIOBCEAHEBHOM Ku3HHU. Pa3Butue y
oOy4arolmuxcss HAy4YHBIX TPEACTABICHUNH O TMPOUCXOKACHUU U CYIIHOCTH
anreOpandeckux aOCTpakIuii, crmoco0e OTpaKeHUS MaTeMaTHYeCKOW HayKoi
SBIEHUH M TPOIECCOB B TNpHUpPOJEe H OOIIECTBE, POJIM MaTEMaTHYECKOTO
MOJICIMPOBAHUS B HAYYHOM IMO3HAHUH U B IIPAKTUKE CIIOCOOCTBYET (hOPMUPOBAHUIO
HAyYHOT'O MUPOBO33PEHUS U KAUECTB MBIILICHUS, HEOOXOUMBIX JIJISl aJanTaluy B
COBpeMEHHOM Hu(ppoBoM oO1IecTBe. M3ydenne anreOpbl oOecreynBaeT pa3BUTHE
yMEeHHsI Ha0mIoJaTh, CpaBHHMBATh, HAXOAWUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTUYHOCTH MBIIIJIEHHSI, CHOCOOHOCTH apryMEHTHPOBAaHO OOOCHOBBIBATH CBOU
JEHCTBUS M BBIBOJBI, (OpMYIHpOBaTh yTBepxkJeHus. OcBoeHHE Kypca anreOpsbl
o0ecrieurnBaeT pa3BUTHE JIOTMUECKOTO MBIIIEHUS! 00YYaIOIINXCS: OHU HCIIONb3YIOT
JEAYKTUBHBIE M WHIYKTUBHBIE PacCyKICHHs, O0OOIIeHHEe W KOHKPETU3aIHIO,
abcTparupoBanue u a"ajoruto. OOydyeHue anredpe mpeArnoiaraeT 3HauYuTeIbHbIN
00BEM CaMOCTOSITENIBHOM 1€ATEIbHOCTH 00YyYaIOIIUXCsl, TO3TOMY CAMOCTOSITEIbHOE
pelIeHre 3a1a4 ABIISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00Y4YEeHHUS.

B cTpykType nporpamMmsl yaeOHOTO Kypca «Anredpay Ajisi OCHOBHOTO OOIIETo
00pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COACPKATeIbHO-METOANYECKUE JINHUU:
«Yncna W BBIYUCICHUA», «ANredpandecKkue BBIPAXKCHUS», «YpaBHEHUS U
HepaBeHCTBa», «Dyukmumy. Kaxmas w3 3TUX coaepKarelbHO-METOIMYECKHX
JIMHUYN pa3BUBAETCS HA MPOTSKEHUU TPEX JIET U3YUEHUS Kypca, B3aUMOJICHCTBYS C
JpYyTUMH €ro JuHusMdU. B Xone wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpamMmy ydeOHOro Kypca «Auredpa» BKIIOYCHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEICTABICHHbIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTHYECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAJCHUIO 00YYarOIIMMUCS
OCHOB  YHUBEPCAIBHOTO MaTeMmaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4e€OHOro Kypca «Auredpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conepxanve nuHUM «YWCia W BBIYHCICHUS CIYKUT OCHOBOW IS
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJTOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEAHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBS3aHO C PAlMOHATBHBIMH M HUPPAMOHAIHHBIMU YHCIAMU, (HOPMHUPOBAHUEM



MIPEICTABIICHUI O IEUCTBUTEIILHOM UKciie. 3aBepIlIeHHE OCBOCHUSI YHCIIOBOM TUHUU
OTHECEHO K cpeAiHeMy 0011eMy 00pa30BaHHUIO.

Copeprkanue qByX anreOpandecKux JIMHUM — « AJIreOpanyecKkre BhIPaKEHUs
U «YpaBHEHHUS] U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIMXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXKHBIX MPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3zoBaHusi y4eOHbIH MaTepHall TPYNIUPYETCS BOKPYT PallMOHAIBHBIX
BEIpOKECHHMA. AnreOpa JEMOHCTPUPYET 3HAUYEHHWE MaTEMaTUKH KakK s3bIKa IS
MOCTPOCHUSI MAaTeMAaTHYEeCKUX MOJIEICH, OMMCAHWsI TPOLECCOB W SIBJICHUI
peanibHOTO Mupa. B 3amaun o0yuenus anredpe BXOAAT TaKkKe AabHEHIIIEe pa3BUTHE
QITOPUTMHYECKOTO MBIIUICHHS, HEOOXOIMMOTO, B YACTHOCTH, ISl OCBOEHHUS Kypca
uHQOpPMATUKHA, ¢  OBJIAJICHUE HaBbIKAMU  JICIYKTUBHBIX  PACCY>KICHUHU.
[IpeobpazoBaHre CUMBOIBHBIX (OPM CIOCOOCTBYET PAa3BUTHIO BOOOpaKEHUS,
CIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTBY.

Coneprkanve QyHKIIMOHAIBHO-TPAPUUECKON JTMHUY HAIEICHO Ha MOJIyYeHHE
OOy4YaroNIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIEeW MaTeMaTHYECKON MOJENH
JUTSI ONTMCAHUS ¥ UCCIICJIOBAHUS pa3HOOOPA3HBIX MIPOIIECCOB U SABJICHHUM B IPUPOJIE U
oOmiectBe. 3yueHune Matepuaia CiocoOCTBYET PA3BUTUIO Y O0YyUAIOLITUXCS YMEHUS
WCITOJIB30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIC CPEICTBA S3bIKA MATEMAaTHKH —
CIIOBECHBIC, CHUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUM O POJIM MaTEeMaTUKU B PA3BUTHH [IUBUIN3ALUU U KYJIbTYPHI.

CornacHo yuyeOHOMY IUIaHy B 7-9 Kkjaccax wH3ydaercsd Y4eOHbIH Kypc
«Anre0pa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIC Pa3felibl COICpPKAHUS:
«Yncna W BBIYUCICHUA», «ANredpandyecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DYHKIIHI.

Ha usydenue yue6HOro Kypca «Anredpa» orBoautcst 306 yacos: B 7 Kiacce —
102 gaca (3 ygaca B Heaenro0), B 8 kinacce — 102 gaca (3 yaca B Hefiemr0), B 9 Kiacce
— 102 4gaca (3 gaca B HeACIIO).

['eomeTpusi Kak OJIWH W3 OCHOBHBIX PAa3JEJOB IIKOJIHLHOM MAaTeMAaTHKH,
UMEIOIINIA CBOEH 1EIbI0 00ECTIeUnTh M3YyYeHUE CBOMCTB U pa3MepoB PUTYp, UX
OTHOIIEHUH ¥ B3aUMHOE pPACIOJIOKCHHE, ONMUPAETCS Ha  JIOTHYECKYIO,
J0Ka3aTeNbHYIO JUHHIO. [I[eHHOCTh M3ydeHHs TeOMETpHH Ha YPOBHE OCHOBHOTO
oO1rero oOpa3oBaHMsl 3aKJIIOYAETCS B TOM, YTO OOYYaIOIIUKUCA YYUTCS IPOBOAUTD
JIOKa3aTeNIbHbIE PACCYXKICHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUCHHUSI, JOKA3hIBATh
WCTUHHBIC YTBEPXKIACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, TPOBOIUTH
pacCyXIeHHs «OT TPOTHBHOTO», OTIWYATh CBOWCTBA OT TPU3HAKOB,
(bopMyIMpOBaTh OOPATHBIE YTBEPIKIACHUS.

Bropoii menpi0 M3ydeHHs TEOMETPUU SIBJSIETCS HCIIOJIb30BaHHME €€ Kak
WHCTPYMEHTA TIPU PEIIEHUU KaK MAaTEMaTHYECKUX, TaK M MPAKTUYECKUX 3ajad,



BCTpEYAIOUIMXCSI B peajgbHOM >ku3HM. OOydaromuiics AO0MDKEH HayYUThCsS
OTNPEIEIUTh F€OMETPUUYECKYIO (DUTYpPY, OMHUCATH CJIOBAMH JAHHBIA 4YEpPTEX WIH
PUCYHOK, HAaWTH IJIOLIAb 3€MEJIBHOTO Y4acTKa, paCCUYUTaTh HEOOXOAUMYIO JUTUHY
ONTOBOJIOKOHHOTO Kalenst win TpeOyemble pa3Mepbl Trapaxa isi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BHIYMCIHUTEIbHAS JUHUS B U3YYEHUU T'€OMETPHUHU.
[Ipu pelieHuun 3amay MPAKTUYECKOTO XapaKTepa OOy4arolUHCs YYUTCS CTPOUTHh
MaTeMaTUYECKUE MOJIEIM PpEANbHBIX JKMU3HEHHBIX CHUTYyallUil, IPOBOJUTH
BBIYMCIICHHS U OLIEHUBAThH aJIEKBaTHOCTh IMOJIYYEHHOTO pe3yJIbTata.

KpaitHe BaxHO MOAYEPKUBATH CBSI3U TEOMETPUM C JAPYTUMHU y4eOHBIMU
npeaMeTaMi, MOTHBUPOBAThH MCIIOIB30BATh OMPECIICHUSI TEOMETPUIECKUX (QUTYD
U TIOHSTHH, JIEMOHCTPUPOBATH MPUMEHEHUE MOJIYYCHHBIX YMEHMU B (DU3UKE U
TeXHUKEe. OTH CBA3M HauOoyiee SpKO BUIHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckne COOTHOWICHUs», «Merton koopauHaty u  «Teopema
[Tudaropar.

VY4eOHblii kypc «l'eomeTpus» BKIIOYAET CIEAYIOLUIME OCHOBHBIE pPa3/eibl
conepxkanusi: «l'eomerpuueckue @urypsl U uX cBoMcTBa», «M3mepeHue
IF€OMETPUYECKUX  BEIIMYMH», «JleKapTOBBl KOOpAMHATBI Ha  IJIOCKOCTH,
«Bekrtops», «/IBrxkenus miockoctn», «IIpeodpa3oBaHus Ho100M.

Ha n3yuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B HeJent0), B 8 kiacce — 68 yacoB (2 yaca B HeJeNno), B 9 kinacce
— 68 yacoB (2 4aca B HEJIENIO).

B coBpeMeHHOM MH(PPOBOM MHpE BEPOSTHOCTh M CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPUIIOKEHUMN, TaK U
UX poJIM B 00pa3oBaHUM, HEOOXOJUMOM Ka)XKIOMY 4YelloBeKy. BospacraeT uucio
npodeccuii, pu OBIaJAECHUN KOTOPBIMU TpeOyeTcs xopolias 6a30Basi MOATOTOBKA B
00J1aCTH BEPOSITHOCTH W CTAaTHCTHUKH, TaKasl MMOATOTOBKA BaXKHA ISl TIPOIOKCHHUS
oOpa3oBaHus U JUIs YCIIEUTHOUW MpodheCcCHOHANIBHON Kapbephl.

Kaxxp1il 4enoBek MOCTOSHHO MMPUHUMAET PEIICHHS] HA OCHOBE UMEIOIINXCS Y
HEro JaHHBIX. A 111 000CHOBAaHHOTO MPUHSTHS PEIICHUS B YCIOBUSX HEIOCTATKA
WU M30bITKAa MHPOpPMAIIMU HEOOXOJIMMO B TOM YHUCJE XOpOIIo chOpMUPOBAHHOE
BEPOSTHOCTHOE U CTAaTUCTUIECKOE MBIIIICHHE.

MMeHHO TOPTOMYy OCTpO BCTajga HEOOXOAMMOCTh chopMuUpoBaTh Yy
oOy4Jaroruxcs (yHKIIMOHATBHYIO TPAMOTHOCTD, BKJTIOYAIOIIYIO B C€0sl B KQ4eCTBE
HEOTHEMJICMOH  COCTABJISIIONICH  YMEHHE  BOCIPHHUMATh MW KPUTHYCCKHU
aHAM3UPOBaTh UH(OPMAITUIO, TIPEACTABICHHYIO B Pa3IMYHBIX (popMax, MTOHUMATh
BEPOSTHOCTHBI XapaKTep MHOTHX pPCAIbHBIX IMPOIECCOB W 3aBHCHMOCTEH,
MIPOU3BOIUTH MPOCTEHINE BEPOSATHOCTHBIC PACUETHI.

3HAKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPUHITUTIAaMU cOOpa, aHAIHN3a U
MPEICTABIICHUS JTAHHBIX W3 Pa3IMYHBIX Ccdep KU3HU OOIIeCTBAa M TOCYyJIapcTBa



npuoOuiaeT oO0ydarlMxcs K OOLIECTBEHHbIM UHTepecaMm. H3ydeHune OCHOB
KOMOMHATOPUKU pa3BUBAET HABBIKM OpraHU3alluM Tepedopa U mojacuéra yucia
BAPUAHTOB, B TOM YHCJIE€ B MIPUKIAJHBIX 3a7a4aX. 3HAKOMCTBO C OCHOBaMU TEOPUU
rpadoB co3aaéT MaTeMaTHIeCKuil GyHIaMEHT 7151 GOPMHUPOBAHUS KOMIICTCHITUI B
o0nacti MHPOPMATHKU U HMUPPOBBIX TexHOoJoTuH. [Ipn M3ydyeHUH CTATHUCTUKH U
BEPOSITHOCTU 00OTaIlaloTCsl MPEJCTaBlIeHUs OOyYaroluuxcsi O COBPEMEHHOMN
KapTUHE MHUpa M METOJlaX €ro HccienoBaHus, (GOopMUpPYETCs MOHUMAHUE POJIU
CTaTUCTUKU KaK MCTOYHUKA COIIMATIbHO 3HAYMMON WH(GOPMAIIUU U 3aKJIaJbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIJICHUS.

B cooTBeTcTBHM C TaHHBIMHU LIETISIMU B CTPYKTYpPE MPOTpaMMBbl y4eOHOT0 Kypca
«BepoATHOCTh W CTAaTUCTUKA» OCHOBHOTO OOIIEro 0O0pa3oBaHMs BbIIEICHBI
CIEAYIOIINE COAEPKATENbHO-METOANYECKUE JIUHUM: «[IpencraBiieHne NaHHBIX U
omMcaresibHasg CTAaTUCTUKA», «BepoATHOCTH», «OIeMEHThl KOMOWHATOPUKM,
«BBeneHnue B Teoputo rpadony.

Conepxanne yimHuM «lIpencraBieHne TaHHBIX U ONKACATEIbHAS CTATHCTHKA
CIIy>KUT OCHOBOM J11 (JOPMUPOBAHNS HABBIKOB PaOOTHI ¢ UHGOPMALIUEH: OT YTCHHUS
U MHTEpIpeTaluy MHPOpMaIUH, MPeACTaBICHHONW B TaOIMIaX, HA AMarpaMMax M
rpagukax, a0 cOopa, MPEICTaBICHUS W aHajdu3a JAaHHBIX C HCIOJIb30BAaHUEM
CTaTUCTUYECKUX XapaKTEPUCTUK CPEIHUX U paccenBaHusa. Paboras ¢ JaHHBIMU,
oOyJaroluecsi ydarcs CUMThIBaTh W HMHTEPIPETUPOBATH JAHHBIC, BbBIJIBUIaTh,
apryMEHTUPOBATh M KPUTHUKOBATH IIPOCTEHMIINE THUIIOTE3bl, PA3MBIIUIATH HAJ
(dakTopamu, BBI3BIBAIOIIMMH H3MEHYMBOCTh, W OLEHUBATH HX BIIMAHHE Ha
paccMaTpUBaEMble BEJIMYUHBI U IPOLECCHI.

NHTYyUTHBHOE MPEACTABICHUE O CIy4allHOM W3MEHUYMBOCTH, MCCIEIOBAHUE
3aKOHOMEPHOCTEH M TEHACHUUM CTAHOBUTCS MOTUBHUPYIOLIEM OCHOBOM JUJIA
U3Y4YEHUS TEOPUM BEPOSTHOCTEW. bonblloe 3HaYeHHE HUMEIT NPAKTUYECKUE
3aJlaHus, B YACTHOCTH OMBITHI C KJIACCUYECKUMHU BEPOSTHOCTHBIMUA MOJEIISIMH.

[loHsiTHE BEpPOSITHOCTH BBOAMTCS KakK Mepa MPaBIONOJ00MsS CIy4ailHOro
coobrtus. [lpm wu3yueHun yueOHOro Kypca oOydarommecss 3HAKOMSTCS C
IPOCTEUIIMMHU METOJAMU BBIYUCIIEHHS BEPOSITHOCTEN B CIIyYalHbIX 3KCIIEPUMEHTAX
C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH HMCXOJAMH, BEPOSTHOCTHBIMHM 3aKOHAMH,
MO3BOJISIOIIMMU CTaBUTh M pelaTth Oosiee CIOXKHbIE 3ahaud. B yueOHbI Kypc
BXOJST HAYaJIbHbIE MPEACTABICHUS O CIy4YallHbIX BEJIMYMHAX M HUX YHUCIOBBIX
XapaKTEPUCTUKAX.

B pamkax y4eOHOTo Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYarOIIMXCS C
MHO>KECTBAMU M OCHOBHBIMHU ONEpaIMsiMU HaJl MHOKECTBAMH, pacCMATPUBAIOTCS
npUMEpPbl IPUMEHEHUs IS PEIICHUs 3a]a4, a TAKXKE HCIOJIb30BAaHUSL B JIPYTUX
MaTEeMaTUYECKUX KypcaxX U y4eOHBIX MpeaMeTax.



B 7-9 knaccax uzydaercs y4eOHBIM Kypc «BepoATHOCTh M CTaTHCTHKA», B
KOTOPBIN BXOAAT pa3nenbl: «[IpencraBiienre qJaHHbBIX U ONKACATENIbHAS CTATUCTUKAY,
«BepoaTrHocThY», «DJIeMEHThl KOMOMHATOPUKNY», «BBeneHre B Teoputo rpadosy.

Ha u3ydenne yaeOHOTrO Kypca «BeposTHOCTh u ctaTucTkay orBoautces 102
yaca: B 7 kjacce — 34 yaca (1 gac B Hegemnro), B 8 kiacce — 34 Jaca (1 gac B Hezienio),
B 9 knacce — 34 yaca (1 gyac B HeeIo).



COJEPKXAHUE OBYUYEHUA

AJI'EBPA
7 KIIACC

Yuciia ¥ BIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OJHOW (OPMBI 3aIUCH
npobeit k apyroil. IloHsATme panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JEHCTBUS €
palMOHAIBHBIMA YKCIIaMH. Pelenne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTesieM: ONpeIeNIeHHue, IMpeoOpa3oBaHUe
BBIPQXEHUI HAa OCHOBE OIpEIEIeHUs], 3aUCh 0oNbIIMX yucesn. [IpouenTsl, 3anuce
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpHU OCHOBHBIE 337aul Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpuMeHeHNE TPU3HAKOB  JACIMMOCTH, PpA3J0KEHHUE HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

[lepemeHHBIE, YNCITOBOE 3HAYCHUE BBIPAKEHUSA C IEPEMEHHOU. JlomycThMBbIe
3Ha4YeHUsA NepeMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEXy BEJIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHHS, MpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BECHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX ClIaraeMbIX.

CBoliCcTBa CTENEHM C HATyPAJIBbHBIM IIOKA3aTEIIEM.

OpHounensl 1 MHOrouneHsl. Ctenedb MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHO@XEHHUE MHOTOWICHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI
Y KBaApar pa3HocTh. Popmyiia pa3HOCTH KBapaToB. Pa3iioxkeHne MHOTOWICHOB Ha
MHOKHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuja MpeoOpa3oBaHUs ypaBHEHHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOIO
YPaBHEHMUS, pEUIEHUE JINHENHBIX YpaBHEHUN. COCTABIICHHE YPABHEHU IO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 € IOMOLIBIO YPABHEHUMN.

JIuneiiHoe ypaBHEHHE C JIBYMs EPEMEHHBIMH U ero rpadguk. Cuctema aByX
JMHEMHBIX YPaBHEHUU C JBYMs IEpeMEHHbIMU. PermieHune cucrem ypaBHEHUU



cr1oco00oM NoACcTaHOBKHU. [IpuMepsl perieHnst TEKCTOBBIX 3a/1a4 ¢ IOMOIIBIO CUCTEM
YPaBHCHUU.

DyHKIMHA

Koopaunara Touku Ha npssMou. YUucinoBble TPOMEXYTKU. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cucreMa koopauHaT, ocu OX u Oy. AbGcmucca U opAauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpaduxos peanabHbIX 3aBucuMocTeil. [lonarue pynkuunu. ['paduk pyHKImm.
CpoiictBa pynkuuii. Jluneitnas ¢ynkuus, e€ rpaguk. ['paduk dynkinuum y = [x|.
['padmyeckoe pelieHue JIMHEHHBIX YPAaBHEHUI U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KUIACC

Yucaa v BIYMCICHUA

KBagpartHeiii kopeHb u3 uwucia. [loHsitue 00 uUppanMoOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppAlMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBaJpaTHBIX KOPHEHN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHMCJIEHUSM. JIeiCTBUTEIIBHBIE YUCTIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aluCh YUCIIA.

AuredpanvyecKue BbIPpAKEHUA

KBagpaTHbIil TpEXWIECH, PA3JIOAKEHUE KBAPATHOTO TPEXUIIEHA HA MHOKHUTEH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JIpoOwu.
CnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJICHHE aireOpandecKkux ApoOer.
PannonanbHbIe BRIpAKEHUS U UX MpeoOpa3oBaHue.

YpaBHeHHS U HEPABEHCTBA

KBanpaTHoe ypaBHeHue, hopmylia KOpHEH KBajipaTHOTO ypaBHEeHUs. Teopema
Buera. Pemienue ypaBHEHUN, CBOIAIIMXCS K JIMHEWHBIM W KBAJPATHBIM.
[Ipocreiimme qpoOHO-paIMOHABHBIC YPABHEHHUS.

['padrueckas uHTEpHpeTalvs YpaBHEHUN C IByMs MEPEMEHHBIMU M CHUCTEM
JVHENHBIX YPAaBHEHUW C JABYMs NE€pEMEHHbIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHEUHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HEpaBEHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKIUU

[Tonsitue pynkiuu. OOIACTh OMPEACIICHNS U MHOXKECTBO 3HAUCHUH (PYHKITHH.
CrnocoObl 3aanus QyHKIMIA.



I'paduk Pynkuuu. Yrenue cpoiictB ¢(yHkuuun no e€ rpaduky. Ilpumeps
rpaduKoB (PyHKINI, OTpasKAIOUINX peabHbIE MPOIIECCHI.
OyHKIUKM, ONUCHIBAIONIME TMPSAMYI0O M OOpaTHYIO MPONOPLUOHATIHHbIE

3aBMCUMOCTH, uX rpapuku. Oynkuun y = x2, y = X3, y = vx, y=/x/. I'padpuueckoe

pelieHre YpaBHEHU U CUCTEM YpaBHEHUM.
9 KJIACC

Yuciaa v BIYMCICHUA

PanronanbpHble yMCla, UppallMoOHAIbHBIE YHCIIA, KOHEYHbIE U OECKOHEUHBIE
JecATHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ACHCTBUTEIbHBIC YUCITIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEKly MHOKECTBOM JIEUCTBUTEIBHBIX YACENI U KOOPAUHATHOM IIPAMOM.

CpaBHeHME JIEHCTBUTENIBHBIX 4YHCEN, apu(MeTHdecKue JeHUCTBUSA C
JNEWCTBUTEILHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOWIET0 MHPA, IMTEIBHOCTh IPOILIECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u onieHKa pe3ysbTaToOB BEIYUCIICHUN.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. Penienne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHME. PenieHue ypaBHEHM, CBOASIINUXCSA K KBaJPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl perieHnst ypaBHEHUN TPETbEN U 4ETBEPTOU
CTEIICHEU Pa3JI0KEHUEM HAa MHOXKUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem OByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellieHne cucTemM IByX ypaBHEHHU,
OJIHO W3 KOTOPBIX JIMHEHHOe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenrne NMHENHBIX HEPABEHCTB C OJHOM NEepeMeHHOW. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padrueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. IlapaGona, KoopauHATHI
BEPIIMHBI TapabOoIIbl, 0Ch CAMMETPHH TapadOJIbI.



Ipaduku pynxmmit: y = kx, y =kx +b, y =k/x,y =x3,y =X,y = |X| , u ux
CBOMCTBA.

Yucii0BbIe MOCTECA0BATEILHOCTH H IIPOrPECCHU

[IoHsAiTHE YHCIIOBOM IIOCIENOBATEIBHOCTH. 3aJaHME IIOCIIEI0BATEIBLHOCTH
peKkyppeHTHO (popMyoit u hopmysiol N-To wieHa.

Apudmernueckass U reoMmerpuueckas nporpeccuu. @opmyibel N-ro udjaeHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX N UJICHOB.

N300paxeHne 4YIE€HOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbI€ TPOLEHTHI.

I'EOMETPUA

7 KIIACC

HavanpHble noHsTHA reoMerpun. Toduka, mpsMasi, OTpPE30K, JIyd. YToi. Buael
yrioB. BeprukanbHble M CMeXHbIE yIUuIbl. buccexkrpuca yria. JlomaHas,
MHOI'OyroyibHUK. [IapaiineabHOCTh U epIEeHIUKYIIAPHOCTD IPSIMBIX.

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA 0OCEBOM cuMMeTpuu. [Tpumepsr
CUMMETPHUH B OKPYKAIOILEM MHPE.

OCHOBHBIE TIOCTPOEHHSI C MOMOIIBID LHUPKYJA W JUHEUKH. TpeyrosibHUK.
Bricora, Menuana, OMcceKTprca, UX CBOMCTBA.

PaBHOOGpEeHHBIE U PaBHOCTOPOHHUN  TpeyroibHuUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CoiicTBa ¥ MNpU3HAKA PABHOOEAPEHHOIO TpeyrojibHuka. llpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ MIPU3HAKKU NapaJUIeNbHbIX NPsAMBIX. CyMMa yrjoB TPEYroJIbHHKA.
Breninue yrisl TpeyroyibHUKA.

[IpsAMOYTONIBHBIA ~ TPEYroAbHUK. (CBOWCTBO MEIHWAHBI IMPSAMOYTOJIBHOIO
TPEYTOJbHUKA, IPOBEAEHHOMN K TUNIOTEHY3€. [ [pu3HaKku paBeHCTBA IPSIMOYTObHBIX
TPEYTrOJAbHUKOB. [IpsAMOYTONIbHBINA TPEYTOIBHUK C yTI0M B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yriie U OOJIbLIEH CTOPOHE TPEyroJIbHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

I'eomerpuueckoe MecTto TOYeK. buccexkrpuca yria W CEpeaUHHBIN
NIEPIIEHINKYJIAP K OTPE3KY KAK FEOMETPUYECKUE MECTA TOUEK.



OKpy>KHOCTb M KpyI, XOpJa U JMaMeTp, HUX CBoHcTBa. BsaumHoe
pacrnoyioKeHue OKpY>KHOCTH U npsmoi. KacaTtenbHas u cekyias K OKpY>KHOCTH.
OkpyXHOCTb, BIHCAaHHAas B Yyroi. BnucanHas u omnucaHHas OKPYXHOCTH
TPEYTOJIbHUKA.

8 KUIACC

YerpipéxyronpHuku. llapamnenorpamm, ero npusHaku U cBoucTBa. YacTHele
cillyyau MapajiesorpaMMoB (NMPSMOYTOJIBHUK, poMO, KBajapar), UX MPU3HAKH U
cBoricTBa. Tpamemusi, paBHOOOKas Tpamerus, €€ CBOHCTBA M IPHU3HAKHU.
[IpsiMoyroJibHAs Tpaneuus.

Meron ynBoenuss menuansl. Llentpanbnas cummerpus. Teopema daneca u
TEOpPEMA O IPOMOPLUHUOHAIIBHBIX OTPE3KaX.

Cpennue JIMHAK TPEYTOJIBHUKA U Tpaneuuu. L{eHTp Macc TpeyrojapHuKa.

[Togobue TtpeyronbHUKOB, KodhduuueHnt nomodus. I[lpusnaku mnomodus
TpeyrojabHUKOB. [IpumeHeHue mogo0ust pu pelIeHNH MPaKTUIECKUX 3a/1ad.

CpoiicTBa mmiomaaeld reoMerpudeckux ¢uryp. P@opMynbl A IUIOLWIAAH
TPEYroJIbHUKA, Napajuienorpamma, pom6a u Tpanenuu. OTHOIIEHHE IUIOMIAIeH
NMoI00HBIX GUTYP.

Beruncnenue monjased TpeyroJpHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTON
oymare.

Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa npu pemenun
MPaKTUYECKUX 3a]1a4.

CHHYC, KOCHHYC, TaHI'€HC OCTpPOTO yIjla MPsSMOYTOJIBHOTO TPEYTrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuUroHOMeTpuueckue (yHKIUU
yriioB B 30, 45 n 60°.

BnricanHbie U LIEHTpaIbHBIE YTIIbI, YTOJI MEXKY KacaTeJIbHOW U XOp0il. YTIIbI
MEXIY XOpJaMU M CEKylUIMMU. BIHcaHHbIE U ONKMCAHHBIE YETBIPEXYTOJbHUKH.
B3aumMHoe pacnonoxenue AByX OKpyxkHocTell. Kacanue oxpyxuocteil. OOmue
KacaTeJIbHbIE K JBYM OKPYHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHrenc yrmoB or 0 go 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOPMYIIbI TPUBEACHHUSI.

Pemenue TpeyronbHUKOB. Teopema KOCUHYCOB U TeOpeMa CUHYCOB. Perienune
IPaKTUYECKUX 3a]a4 C UCIIOIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanme nomoous. [logodre COOTBETCTBEHHBIX JIIEMEHTOB.

TeopeMa O NPOU3BEACHUH OTPE3KOB XOpJ, TEOPEMbl O MPOU3BEICHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBAJ[paTe KacaTeIbHOM.



Bekrop, ammHa  (MOAysib)  BEKTOpA, COHANpAaBICHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO HAIPABIIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpallMM HaJ BeKTOopaMu. Pa3noxkeHne BeKkTOopa II0 JBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtel BekTopa. CKalgpHOE MPOU3BEACHUE
BEKTOPOB, IPUMEHEHHE JIJIS1 HAXOXKACHUS JJIMH U YTJIOB.

JlexapTOBBI KOOPAMHATHI HA IUNIOCKOCTU. Y paBHEHUS NPSIMOU U OKPY’KHOCTH B
KOOpJIMHATaxX, IIEPECECUCHUE OKPYKHOCTEW M IpsMBIX. MeToa KOOpAMHAT U €ro
IPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOJIBHUKHM. JJTMHA OKpyKHOCTH. [ ' pagycHas u paauaHHas
Mepa yria, BBIUMCIEHHE JJIMH Oyr OKpyxHocteu. Ilmomane kpyra, cekropa,
CErMEHTA.

JIBUKEHMsI TUIOCKOCTM M BHYTPEHHUE CUMMETpUM (QUIYp (dIEeMEHTapHbIE
npenacrasienus). [lapamnensHsiil nepenoc. [ToBopor.

BEPOATHOCTDb U CTATUCTHUKA
7 KIIACC

[IpencraBnenne NaHHBIX B BUAE TaOIUL, AUarpamm, rpaukoB. 3aloJIHEHHE
TaOJuIl, YTEHHWE W TOCTPOCHHUE JUarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpYToBbIX). UTeHHE rpauKoB peasibHbIX MpoleccoB. M3pneuenue nndopmaiu u3
JMarpaMM U TaOJIHIL, UCTIOIh30BaHUE U UHTEPIPETALUS TAHHBIX.

OnucartenbHas CTaTUCTHUKA: cpefHee apu(MeTHUecKoe, MEAHaHa, pa3Max,
HauOoJbIIIEE M HAaUMEHbIIIEE 3HAYEHUsI HaOOpa 4YHMCIOBBIX JaHHBIX. [Ipumepsl
CIIy4ailHOM U3MEHYUBOCTH.

CrnyyallHBI SKCHEPUMEHT (OMBIT) M ClydailHOoe coObITHE. BeposTHOCTh H
yacToTa. Posb MamoBEPOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B MIPUPOJIE
U B oO1iecTBe. MoHeTa 1 UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, BepummHa, pedpo. Crenenp BepunMHbL. Yuciao pébep u cymMmapHas
creneHb BepmuH. [IpencraBnenue o cszHoctu rpada. lemu u nuxiel. [yt B
rpadax. O6xon rpada (viinmepo myth). [lpeacraBieHne o0 OpPUEHTUPOBAHHOM
rpade. Pemenue 3amau ¢ momoisto rpados.

8 KVIACC

[IpencraBiieHre TaHHBIX B BUE TAOJIHII, TUarpaMm, rpauKoB.

MHOXeCTBO, DJJEMEHT MHOXECTBA, MOAMHOXeCTBO. Ornepanuu Haj
MHOKECTBaMU: 00beIMHEHUE, TepeceueHue, qonoiHeHue. CBOWCTBA onepaluii Hajl
MHOXKECTBaMHU:  NEPEMECTUTENIbHOE,  COYETaTeJIbHOE,  pacHpeaeuTebHOE,



BKJItoueHus. Mcnonp3oBaHue rpauyeckoro IpeICTaBICHUsT MHOXKECTB IS
OIKCaHUs PeaJbHBIX MPOLIECCOB U SIBJICHUM, IIPU PELLICHUH 3a4a4.

N3mepenune paccemBaHus AaHHBIX. JlUcrepcus U CTaHJAPTHOE OTKIOHEHHE
YHCIIOBBIX HAO0OpOB. JlnarpamMma paccenBaHus.

DnemeHTapHbIe COOBITHSI  ciydaitHOro ombiTa. CiydaifHple  COOBITHS.
BepositHocT  coObITuH. OmnbITEI ¢ PaBHOBO3MOXHBIMU  AJIEMEHTApPHBIMU
coOpiTussMU. CirydaiiHbli BbIOOp. CBSI3b MEXK1Y MAJOBEPOSTHBIMU U MPAKTUYECKH
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOJE, OOIIECTBE U HAYKE.

JepeBo. CBOMCTBA 1€PEBbEB: €AUNHCTBEHHOCTD ITyTH, CYILIECTBOBAHUE BUCSIYEH
BEPUIMHBI, CBSA3b MEKy YUCJIOM BEPIIMH U 4nuciIoM pédep. IIpaBuino yMHOXKEHUS.
Pemenue 3aa4 ¢ momouisio rpagos.

[TpotuBononoxkHele coObiTusA. [uarpamma Oiinepa. OObenMHEHUE U
nepeceueHne  coObiThil. HecoBmecTHpie  coObiTHs. @DopMyna  CIOXKEHUS
BEPOSAATHOCTEW. YCIJIOBHAas BepOATHOCTh. [IpaBuno ymHOxeHus. HesaBucnumbie
cobpiTus. IlpencraBnenue skcnepuMeHTa B BHJAE JepeBa. PemieHue 3agad Ha
HAXOXKJECHUE BEPOSTHOCTEH C IOMOIIBIO J€peBa CIYYalHOTO HKCIIEPUMEHTA,
nurarpamm Jitiepa.

9 KIIACC

[IpencraBnenrie AaHHBIX B BUjAE TaOnuI, JAuarpamM, TpaduKoOB,
WHTEpIIpeTanus 1aHHbIX. YTeHue U mOoCTpoeHUe TabJull, JUarpamMm, rpadukoB mo
pEAIbHBIM JAHHBIM.

[lepectanoBku u (daxkropuan. CoueTaHus U YUCIIO COUYETaHUN. TpPeyrobHUK
[Tackains. Pemenue 3amau ¢ UCHOIb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckass BepoATHOCTh. CiydailHbIA BBIOOp TOYKM W3 (UTYpPHl Ha
IJIOCKOCTH, U3 OTPE3KA U U3 TYT'HM OKPYKHOCTH.

HcnbiTanue. Ycenex u Heyaada. Cepust ucnbITaHui 10 nepBoro ycnexa. Cepus
ucneiTanuii bepaymm. BeposatHocTu coObITHIT B cepun ucnibiTaHui bepHyu.

CrnydailHasg BeJIMYMHA W pacHpeielIeHHE BEPOSTHOCTE. MaremaTuuyeckoe
OXuAaHue u gaucnepcus. lIpuMepsl MaTEMAaTHYECKOTO  OXKUIAHUS — Kak
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIIMYMHBL. MaTeMaTHudecKoe OXKWIAHWE U
JUACTEPCUSA CIyYalHOW BEJIMYUHBI «YHCIO YCHEXOB B CEPUHU HCIBITAHUU
bepnynnmy.

[Tonsitue o 3akone OonbIIMX yuced. M3MepeHue BeposSTHOCTEN C MOMOILBIO
yacToT. Posib 1 3HaUeHKEe 3aKOHa OOJIBIINX YUCEN B MPUPOJIE U OOLIECTBE.



IINTAHUPYEMBIE  PE3YJIbTATbBI OCBOEHHUA  ITPOI'PAMMDBI
YYEBHOTI O KYPCA «AJIT'EBPA» HA YPOBHE OCHOBHOI'O OBIIIET'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOoCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMATHUKOB M POCCHMCKOM MAaTEMaTUYECKOM WIKOJbI, K MCIOJb30BAHUIO 3THUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMPEJICTABICHUEM O MAaTEeMaTUYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUUYECKUX MTPUHIIUIIOB B ICSATEILHOCTH YUEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHU, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  OJCTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/layd, PEUICHUM, pPaCCYXKIECHUM, YMEHHUIO BHUIEThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUS:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpECTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKA, MMPUPOJBI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKM Kak cQepbl YelloBeueCKOi
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUS MHpPA, OBIAJECHUEM MPOCTEUIIMMHU HaBBIKAMU HCCIEI0BATEIbCKON
JeATEeIIbHOCTH;



6) ¢usmueckoe BocnuTanue, GopmMupoBaHHMEe KYJbTYPbl 310POBbS H
IMOLUMOHAJIBLHOIO 0JIArONOJIY YU :

TOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHSI  3J0POBOrO  00pa3a JKM3HU  (30POBOE  IHTAHHE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), CPOPMHUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA IPUMEHEHUE MATEMATUYECKUX 3HAHUM JUIS1 PELICHHUS 33/1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOMIEH CPe/bl, TUIIAHUPOBAHMSI TIOCTYIKOB M OIEHKH
HX BO3MOXXHBIX MOCIIEJICTBUI VISl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTBbHOTO
XapakTepa IKOJOTHUECKUX TTPOOJIeM U IMyTel UX PeIIeHuUs;

8) ajanranus K U3MEHAIIMMCSH YCJOBHAM COUMAJBHON U NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHON JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTEHIIMH U3 OIbITA JPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
bopMyIUpOBaTh WS, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, INIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH W

MOCJIENICTBUS, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIABISITH U XapaKTEPU30BATh CYILECTBEHHBIE TPU3HAKK MATEMATHYECKUX
OOBEKTOB, TMOHSATHI, OTHOLICHUH MEXIy MOHATHAMH, (POPMYIHPOBATH
ONpENeNeHUs] TMOHATUN, YCTAaHABIMBATH  CYIIECTBEHHBIM  MpPU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJIMMOI0 aHAJIN3A;

e BOCIpPUHUMATh, (HOpPMyIHpOBaTH M  MPEOOPa3OBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbIE W OTpULIATEIbHbIC, €IUHUYHBIC, YacTHbIE M oOIIue,
YCIIOBHBIE;



BBISBJISITh ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
OpoTUBOpeuMss B (akTax, AAHHBIX, HAONIONECHUSAX U YTBEPKIACHUSX,
npejyiaraTb KpUTEPUU AJIs BBISABIICHUS 3aKOHOMEPHOCTEHN U POTUBOPEUNIA;
JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIFOUEHH 110 aHAJIOTUH;
pa3bupath J10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKIECHUH (IIPSIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXKHbBIE JOKa3aTeJIbCTBA
MaTeMaTHYeCKux (PakToB, BBICTpaMBaTh AapTryMEHTALMIO, TPUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh CIOCO0 pemieHus y4yeOHOW 3adauyd (CpaBHUBATH HECKOJIBKO
BApUAaHTOB peEUICHMs], BbIOMpaTh HaubOoyiee MNOAXOASAIIUNA C YUYETOM
CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble U cciieioBaTe/IbCKHe el CTBHA.

UCITI0JIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUI MHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh BOIPOCHI, (PUKCUPYIOLIUE NPOTUBOpPEUHE, MpoOIeMy,
CaMOCTOSITEJIbHO YCTAHABJIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3ULUIO, MHEHHUE;

IPOBOJUTH IO CAMOCTOSITEJIBHO COCTABJICHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT, HEOOJIBIIIOE NCCIIEI0OBAaHHUE IO YCTAHOBJIEHNIO OCOOEHHOCTEN
MaTeMaTHYECKOTr0 0OBEKTa, 3aBUCUMOCTEN OOBEKTOB MEKIY CO00ii;
CaMOCTOSITENILHO (POPMYIMPOBATh 000OILEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBEAEHHOIO HAOMIONEHUS, UCCIIEJOBAHMS, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUN;

IPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTATbH
IPEATIOJIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunopmanmueii:

BBISIBJISITH HEJOCTATOYHOCTh W HW30BITOUHOCTh WH(OpPMAINH, JTAHHBIX,
HEOOXOUMBIX JIJISl pEUIeHUs 3a1a4u;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATH3UPOBATh U WHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (POPM IIPEICTABIICHNUS,

BBIOMpaTh (GopMy TMpeACTaBiIeHUS HHPOpMAIMM U WLIIOCTPUPOBATH
pemiaemMple 3aJadyd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod M HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOpPMAIUU TIO KPHUTEPHUSIM, TMPEIIOKEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATH U (I)OpMy.TII/IpOBaTB CYXKIACHNA B COOTBECTCTBUU C YCIIOBUSAMU
H 1CJIsIMHA O6H_ICHI/I$I, SICHO, TOYHO, 'PaMOTHO BBIPpaKaTb CBOIO TOUKY 3pCHHUA



B YCTHBIX M IMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS 10 XOJY pEIICHUs
3aJ1aul, KOMMEHTHUPOBATh MOJYyYEHHBIN PE3yJIbTarT;

B X0JI€ 00CYKIEHUs 3a7jaBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JIeMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
peIIeHUsl, COMOCTaBISATh CBOM CYXJEHHUS C CYXICHUSMHU JPYTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHNUS;
OpEJCTaBISITh  pE3yJbTaThl  pEHIeHHA  3aJayd,  OSKCIEPUMEHTA,
UCCJIETIOBaHMSI, IPOCKTA, CAMOCTOSITENIFHO BRIOUPATH JOPMAT BBICTYILICHHUS
c y4€TOM 3aj1a4 Mpe3eHTAMU U OCOOCHHOCTEH ayAUTOpUU;

INOHUMATh U UCII0JIb30BATh IPEUMYIIECTBA KOMAaH/IHOM U MHIUBUYaIbHOU
paboTHI IIPU PELICHNUN YYEOHBIX MaTEMaTUUECKUX 3a/1ay;

NPUHUMATH 1EJIb COBMECTHOU ACSITENbHOCTH, TUIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM paloThl, pacmpenesiarb BUAbl padOT, J1OrOBAPUBATHCH,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTsl (oOCykaeHus, oOMeH
MHEHHUSIMHU, MO3TOBBIE IITYPMbI U APYTHE), BHITIOIHATH CBOIO YacTh pabOThI
U KOOPJMHHUPOBATH CBOM JCHCTBHS C JAPYTMMH YJI€HAMH KOMAaH/IBI,
OLIEHMBATh Kauye€CTBO CBOET0 BKJIAaJa B OOIIMHA MPOAYKT MO KPUTEPUSAM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTABJIAThH IUIaH, aJifOPUTM pEeIICHUs 3afadu (WU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIa/IETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpOLIecca U pe3yibTara
pELIEeHNs] MaTEMaTUIECKOM 3a/1a4u;

IIPEABUAETH TPYIHOCTH, KOTOPBIE MOT'YT BOSHUKHYTH IIPU PEIICHUU 3a4a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YyJIbTATA NESITEILHOCTH ITIOCTABJICHHON LIEJIN U
YCIOBUSIM, OOBSICHATh MPUYUHBI JOCTHIKEHHSI WU HEJOCTHKEHHUS LEIH,
HAXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI



K koniy oOyuenus B 7 kjacce OOyYarOUIMICS TOJYYHUT CIEIYIOIINE
MIPEAMETHBIE PE3YIBTATHI:

Yuciaa v BBIYMCICHUA

BeimonusaTe, codeTas yCTHbIE M MUCBMEHHBIE TPUEMBI, apuUPMETHUECKHE
JEUCTBUSA C PalMOHAJIbHBIMU YUCIIAMU.

HaxonuTh 3Ha4eHUS YHUCIOBBIX BBIPAKEHUM, MPUMEHSATH pPazHOOOpa3HbIE
CIIOCOOBI U MPUEMBI BBIYMCICHUSI 3HAYEHUMN JIPOOHBIX BBIPAKEHUM, COJIEp KAIIUX
OOBIKHOBEHHBIE U JIECITUYHBIE TPOOH.

[lepexonuTh OT oxHOM (HOPMBI 3aITUCH YUCEN K APYroi (mpeoOpa3oBBIBATH
JECATHYHYIO TPOOb B OOBIKHOBEHHYIO, 0OBIKHOBEHHYIO B IECATUYHYIO, B YaCTHOCTH
B 0€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATH U YNIOPSAAOUYNBATH PALIMOHAIIBHBIC YUCJIA.

OKpyIJIsTh YuCa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLIEHKY 3HAYECHHI
YUCJIOBBIX BBIPAXCHUI. BBINOIHATE ACHCTBUSA CO CTENEHAMM C HAaTypaJbHBIMU
IIOKAa3aTeJISIMH.

[IpuMeHATh NMPU3HAKYU JEITMMOCTH, Pa3JIOKEHUE HA MHOKUTEIN HATYpPaJIbHbIX
quced.

Pemate mpakTHKO-OPUEHTHPOBAHHBIE 337a4YM, CBA3aHHBIC C OTHOLICHUEM
BEJIMYUH, IPONOPLUUOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMH, HHTEPIPETUPOBATH
pe3ynbTaThl PEIICHUs 33J1a4 ¢ YYETOM OTPAaHUYEHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEeMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpaKeHUA

Hcnonb30BaTh anredpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, TPUMEHSTH €€
B IIPOLIECCE OCBOEHMS Y4eOHOTO MaTepuaia.

Haxoauts 3HaueHHss OyKBEHHBIX BBIPRXKEHUH MPHU 3aJaHHBIX 3HAYCHHSIX
IIEPEMEHHBIX.

BoInonHATh mpeodpa3oBaHus LENOr0 BHIPAXKEHUSI B MHOTOWIECH TPUBEACHUEM
MOIOOHBIX CJIaraéMbIX, PACKPHITHEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIeCTBIATh PA3J0KEHUE MHOTOWICHOB HAa MHOMKHTEIH C IOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOKUTENS, TPYNIUPOBKH CIaraeMblX, IPUMEHEHUS
(bopMyJ1 COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3aja4
U3 MAaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU II0KA3aTEIsAMU LIS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHus U HEPABEHCTBA



Pemate nuHENHBIE ypaBHEHHUS C OJHOW NEPEMEHHOM, MPUMEHSS IPaBUJIA
Mepexo/ia OT UCXOAHOTO YPABHEHUS K PAaBHOCUIIBHOMY eMmy. [IpoBepATs, sSBIIsSIETCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[IpumeHsTh rpaduyeckre METOIbI IPU PEIICHUH JIMHEMHBIX YPaBHEHUIN U UX
CUCTEM.

[logOupaTe npuUMepbl Map 4YUCEN, SBIAIONIMXCS PEIICHHEM JMHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CTpouTh B KOOPAWHATHOM TNIOCKOCTH IpaUK JTMHEHHOTO ypaBHEHUS C IBYMS
NEPEMEHHBIMH, MOJIb3YSACh TPa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemiath cuctemsl ABYX JIMHEHHBIX YPAaBHEHUN C ABYMS IEPEMEHHBIMU, B TOM
qucie rpa@uuecku.

CocraBnsaTe W pewiaTh JIMHEMHOE YpaBHEHHE WM CUCTEMY JIMHEHMHBIX
YpaBHEHUH MO yCIOBUIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a41 MOJyYECHHBIN pE3yJIbTaT.

DOyHKUIMHA

N300paxaTh Ha KOOPJAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMUCHIBATh YUCIOBBIE IPOMEXKYTKHU Ha
anreOpanyecKoMm si3bIKe.

OtmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpouTh rpaduku TuHEHHBIX GyHKIMNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnucelBaTh C TMOMOUIbIO (QYHKIMH HW3BECTHBIE 3aBHCUMOCTH MEXIY
BEJINYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMM MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHalu3a WHOOpMAaIuH,
W3BJICKATh U UHTEPIIPETUPOBATH UH(GOPMAITUIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjiacce oOydYaromuiicsi MOJIYYUT CIICAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUA

Hcnonb30BaTh HayaJdbHbIE MPEIACTABICHHUS O MHOECTBE JEHCTBUTEIbHBIX
yucen JJIsl CPaBHEHUSI, OKPYTJIEHUS U BbIUUCIECHUMN, NU300paaTh JAEHCTBUTEIbHbBIC
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[IpumensaTe moHsTHE apuUMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOIWTH
KBaJIpaTHbIE KOPHH, UCIIOJIB3YS TPU HEOOXOIMMOCTH KAJIbKYJSTOP, BBIMOIHSITH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KALIUMX KBAAPATHBIE KOPHHU, HCIONb3Ys
CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3anmucu OOJIBIIMX M MaJIbIX YUCEN C MOMOILIBIO JECITHYHBIX
npobeii u creneneit uucia 10.



AnredOpanveckue BbIPAKEHUS

ITpuMeHATh MOHATHE CTENEHM C IEJIbIM [0Ka3aTeleM, BBIIIOJIHATh
peoOpa30BaHus BIPAKEHUM, COEPIKALUX CTENEHH C LEIbIM IIOKa3aTEIIEM.

BEBINOTHATE TOXK/IECTBEHHBIE TPEOOPA30BaHUS PAIIHOHATIBHBIX BEIPAKEHUI Ha
OCHOBE MPaBUJI ICUCTBUN HaJ MHOTOUJICHAMH U ajIre0panyecKuMu APOOsSIMU.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumensTh npeoOpa3oBaHUs BEIPAXKEHHUM I PELLICHUS Pa3IMYHBIX 3a]a4 U3
MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEATbHON TPAKTUKH.

YpaBHeHNs U HEPABEHCTBA

Pemate nuHENHbIE, KBaJpaTHbIE YpPABHEHUS W palMOHAIbHbIE ypaBHEHUS,
CBOJIAIIUECS K HUM, CUCTEMBI IBYX YPABHEHUH C IByMs IEPEMEHHBIMHU.

[TpoBoaMTH MpoOCTEHIINE UCCIENOBAHUS YPABHEHUN U CHUCTEM YpaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM IpaUueCcKUX Npe/ICTaBICHUN (YCTaHABIMBATH, UMEET
JU ypaBHEHUE WM CUCTEMAa YPAaBHEHUM pELICHUs, €CJIM HUMEET, TO CKOJbKO, U
npouee).

[lepexonuTh OT CIOBECHON (OPMYIMPOBKH 33dauu K €€ anredpamdeckoin
MOJEIM C IIOMOILIBIO COCTaBJICHUS YPABHEHUS WIM CHUCTEMBl YpaBHEHUH,
MHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IMOJTYyYEHHBIN pe3ysbTarT.

[IpuMeHsTh CBOICTBA YNCIOBBIX HEPABEHCTB JIJIs1 CPABHEHM S, OLIEHKHU, PEIIATh
JMHEWHbIC HEPaBEHCTBA C OJJHOM IEPEMEHHOM U UX CUCTEMBI, JaBaTh rpapuuecKyro
WJUTFOCTPALIMIO MHOYKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[loHumMaTh M KCMONB30BATh (DYHKIIMOHAJIBHBIE MOHSTHS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAUYEHMsI), ONPENENsITh 3HaueHHE (YHKIMH O 3HAYEHUIO
apryMeHTa, OlpeeNiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduky.

Crpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y = k/x,y =x2,y =x3,y = |x|, y = VX, onucbiBaTb CBOICTBA YMNCIIOBOWA

doyHKUMM MO e€ rpadouky.

K xoHmy oOyueHus B 9 kJjacce oOydYaromMiCs TOJIYyYUT CIICIYIOIIHE
MpeAMETHBIE PE3YIbTaThI:

Yucia v BBIYUCICHUSA

CpaBHUBATH U YIIOPSAIOUYNBATH PALIMOHAIIBHBIEC U UPPAIMOHATBHBIE YHCIIA.

BreimonHaTe apudmeTndeckue 1eiCTBUS C pallMOHABHBIMHA YUCIaMH, COUeTas
YCTHBIE U NMHUCHMEHHBIC MPUEMBI, BBINOJHATH BBIYUCICHUS C UPPAMOHATIBHBIMU
YHCJIaMH.

HaxoauTe 3HaueHust CTENEHEN ¢ IeIbIMU MTOKa3aTeIIMHU U KOPHEH, BBIUNCIIATH
3HAYEHMS YUCJIOBBIX BHIPAKCHUH.



OKpyrisaTe JOEHUCTBUTENIBHBIE YHCIIA, BBIIONHATh IPUKUIAKY pE3ysbTara
BBIYMCIICHUN, OLICHKY YHCIJIOBBIX BBIPAKCHMIA.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHeNHbIE U KBaIpaTHbIE YPABHEHUS, YPABHEHHUSI, CBOSIIHECS K HUM,
pocCTeNIInE APOOHO-PALUOHAIBHBIE YPABHEHHS.

PemaTte cucreMbl IOByX JIMHEHHBIX YPaBHEHHU C JIBYMsI IIEPEMEHHBIMH H
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBISACTCS JTUHEHHBIM.

PemaTte TeKkcTOBBIE 3amadM  anreOpamvdecKuM CIOCOOOM C  MTOMOIIBIO
COCTABJICHHSI YPaBHEHUS WM CUCTEMBI IByX YPABHEHUN C ABYMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM IrpapUuecKUX MPEeACTaBICHUN (yCTaHaBIMBATh, UMEET
JU ypaBHEHUE WM CUCTEMAa YPABHEHUM PELICHUS, €CIM MUMEET, TO CKOJIbKO, U
npouee).

PemaTe nuHEWHbIE HEPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkaThb
pelIeHUE HEPABEHCTB HA YMCIIOBOM IMPSAMOM, 3alMCHIBATh PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemate cucTeMBl JMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIONIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHUE CHCTEMBbI
HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3aIIMChIBATh PEMIEHUE C TOMOUIBI0 CHMBOJIOB.

Hcronb30BaTh HEPABEHCTBA IIPU PEILICHNUN Pa3INYHbIX 3a7a4.

DOyHKUIMHA

Pacno3naBaTh (QyHKIMM HU3y4eHHBIX BHUIOB. I[loka3piBaTh CXeMaTHYECKH

pacIoyio’KeHUE Ha KOOPAMHATHOMN IIOCKOCTH IpadukoB GyHKIMA Buga: Y = kX, y =

kx + b,y =k/x,y=ax2 + bx + ¢,y =x3,y = VX, Yy = ||, B 3aBUCHMOCTH OT 3HAUYEHHUA

K03 PHUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crtpouth U n300pakarh CXxeMaTHUECKU TpadUKH KBaJAPATUYHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIHM 10 MX TpaduKaM.

Pacno3naBaTh KBajpaTHuyHyr0 (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJpPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUBHKHU, TEOMETPHH.

YuciioBbIe MOCAECA0BATEIBLHOCTH H IPOTPEeCCHU

Pacno3naBaTh apupMETHUECKYIO U TEOMETPUUECKYIO POTPECCUU MPU PA3HBIX
crnoco0ax 3aJaHusl.

BbIMONHATS  BBIYMCIEHHUS €  HCIOJb30BaHHEM (OpPMYJ N-TO  4jieHa
apu(PpMETUYECKON U TeOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJIECHOB.

N300paxaTh WIEHBI MOCJIEIOBATEIbHOCTY TOYKaMHU Ha KOOPIMHATHOM
IJIOCKOCTH.



Pemarp 3amaum, CBSi3aHHBIE C YUCIIOBBIMH TOCIIEIOBATEIHHOCTSIMHU, B TOM
qHCIie 334U U3 PEATbHOMN JKU3HHU (C MCIOJIb30BAHUEM KaJIbKyJIATOpa, UPPOBBIX
TEXHOJIOTHH).

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE Ppe3yJbTaTbl OCBOCHHS NPOrpaMMbl y4eOHOro Kypca
«I"eomeTpus» XapaKTEPHU3YOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IPOSIBIICHMEM MHTEpeca K NPOLNUIOMY M  HAacTOSIIEMY POCCHICKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN I'pa)<IaHWHA U peaan3aluu ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPaKIaHCKOro o0IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKUX MPOOIIEM, CBA3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YyaCTHE€ B PEIIEHWU MPAKTUUYECKUX 3aaady
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEeMaTHYECKOTO
oOpa3oBaHUsI Ha TPOTSHKEHUM BCEM JKU3HU IS YCHEIIHOW TpodeccHoHambHOM
JESTEIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  ACTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHbBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€IOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UeI0BEYECKOi



JEATEIIbHOCTH, JTANOB €€ Pa3BUTUS M 3HAYMMOCTH JUIS Pa3BUTHUS LMBHIA3ALINU,
OBJIQJICHUEM SI3BIKOM MATEMATHKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEICTBOM
MO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HAaBBIKAMHU HCCIEI0BATENBCKON
NEeSATEIbHOCTH;

6) ¢usnuyeckoe BocnmuTaHue, (popMHMpPOBaHHE KYJIbTYPbI 310POBbS H
IMOLMOHAJIBLHOI0 0JIaronoJIyYns:

TOTOBHOCTBIO MPUMEHITh MAaTEMATUYECKUE 3HAHUA B HHTEPECAX CBOETO
3M0pOBBS, BEIEHHUS  3J0pPOBOrOo  oOpa3a KU3HM  (30pOBOE  TMHTAHUE,
cOamaHCUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Qunueckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HaBbIKA pe(hIICKCUH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTo K€ MpaBa JIPyroro 4eIoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHUE:

OpUEHTalMeN Ha MPUMEHEHNE MATEMATHYECKUX 3HAHUM JIJ1s1 pelIeHus 3a]1a4 B
00JIaCTH COXPAaHHOCTU OKPYKaroLEeH Cpe/ibl, MIIaHUPOBAHUS IMOCTYNKOB M OLEHKH
UX BO3MOJKHBIX MOCJIEACTBUM JIs1 OKPYXKAIOIIEH cpefibl, OCO3HAHUEM INI00AIbHOTO
XapakTepa dKOJIOTMYECKUX MpoOJIeM U IMyTell UX pelieHus;

8) aganTanusi K M3MEHAIMUMCS YCJOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBHUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH YEpPE3 NMPAKTHUUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHME YUUThCA y OPYTHX JIOJEH, NMpuoOpeTaTh B COBMECTHOW AESTENbHOCTU
HOBBIE 3HAHUS1, HABBIKA U KOMIIETEHIIMH U3 OIbITA IPYTHUX;

HEOOXOAMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAaHWUW, B TOM YHUCIHE
(bopMyIMpOBaTh UAECH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIMUTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEMH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYyal[MI0 KaK BbI3OB, TPEOYIOLIMH KOHTPMEpP, KOPPEKTUPOBATH
OpPUHUMAEMble pEIIEHUsT U JAEUCTBUSA, (POPMYIUPOBAaTH U OLIEHUBATh PUCKH U
NOCIIEACTBUS, (POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE Y4eOHbIe 1eiCTBUA

ba3oBble Jilornueckue JaeicTBuA:
e BBISBILITh U XapaKTEPU30BATH CYIICCTBEHHBIC MPU3HAKH MAaTEMaTHYECKUX
OOBEKTOB, TMOHSTHIN, OTHOIICHUN MEXIy MOHITHUAMU, (HOPMYJIHPOBATH
ONpPEACICHUs]  TOHSITUWA, YCTAHABIMBATH  CYIIECTBEHHBIM  MpPU3HAK



KJIacCU(UKAIIMK, OCHOBAaHUS HJs1 OOOOINECHWS W CPaBHEHHS, KPHUTECPUH
IPOBOJIMMOTO aHAIIN3a;

BOCIIpUHUMATh,  (OpMyIHpOBaTh M  IPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YacCTHBIE W OOIIHeE,
YCIIOBHBIE;

BBISBJISITh ~ MAaTEMAaTHYCCKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H |
NPOTUBOpEYHsT B (aKkTaxX, [aHHBIX, HAONIONEHUSX U YTBEPKICHHSX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JenaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTHKH, IEAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKITIOUCHHH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

pa30buparh J0Ka3aTeIbCTBA MaTEMaTHYECKUX YTBEP)KICHUN (NIpPsIMBbIE W OT
MIPOTUBHOTO), TPOBOJUTH CAMOCTOSITEILHO HECJIOXKHBIE JT0Ka3aTeIbhCTBA
MaTeMaTH4ecKnX (DaKTOB, BBICTpPAWBATh APTYMEHTAIWIO, TPHBOJIUTH
MIPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOM 3amaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB peEUICHUs, BBHIOMpaTh HauOoJiee TMOAXOMAIUNA C Y4IETOM
CaMOCTOSATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/ibCKHe JeiiCTBUS.

WCITOJI30BaTh BOMPOCHI KaK MCCICAOBATEIIbCKUN WHCTPYMEHT ITO3HAHUSA,
dbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOoOIeMYy,
CaMOCTOATENILHO YCTaHaBJIMBaTh KMCKOMOE M JIaHHOE, (HPOPMUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHCE;

IPOBOAUTH 1O CaMOCTOSATEIBHO COCTABICHHOMY IUIaHY HECIOXKHBIN
IKCIIEPUMEHT, HEOOJBIIIOE UCCIEIOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOMH;
CaMOCTOATENHEHO (POpMYyIHUPOBaTH 00OOIIEHUS U BBIBOJIBI M0 pe3yjbTaTam
NPOBEAEHHOTO HAOIIOACHUS, HMCCIEAOBAaHUSA, OIECHUBATH JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIJIBUTATh
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nundopmanueii:

BBISIBJISAITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALMH, JAHHBIX,
HEOOXOAMMBIX JJIs PEIICHUS 3aa4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBAThb U HHTEPIPETHPOBATH
UHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MPEICTaBICHHUS;

BbIOMpaTh (GOpMy MpeacTaBiICHUS HHPOPMALUU U UIUTFOCTPUPOBATH
peuiaemMble 3aJayd  CXeMaMH, JuarpaMmamu, HWHOM Trpapukod Hu uX
KOMOMHAIIUSIMU;



OLICHUBATH Ha,Z[é}KHOCTB I/IH(I)OpMaHI/II/I 0 KpUTCpUAM, NPCATIOKCHHBIM
YUUTCIIEM HUIIN C(bOpMYJ'II/IpOBaHHBIM CaMOCTOATCIIBHO.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

BOCIPUHUMATh U (POPMYITUPOBATH CYXKICHUSA B COOTBETCTBUU C YCIOBHSIMHU
U LEISIMU OOIIEHHUS], ICHO, TOYHO, FPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U NHCbMEHHBIX TEKCTaX, AaBaTh IMOSICHEHUS 10 XOAY PELICHMS
3aJ1a4l, KOMMEHTUPOBATh NIOJYyUYEHHBIN PE3YyJIbTaT;

B X0JIe O0CYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0JieMbl, pelraeMoil 3a7auu, BhICKa3bIBaTh MIEH, HAICIEHHBIE HA MOMCK
pELIeHMS], CONOCTABIIATh CBOM CYKJIEHHUS C CYKJICHUSAMU APYTHX YHACTHUKOB
uasora, oOHapyXMBaTh pa3jMude M CXOJCTBO IMO3ULUH, B KOPPEKTHON
(dopMme popMyIIHpOBaTh pa3HOTIACHsl, CBOM BO3PAKEHUS;

MPEACTABIIATH PE3YIbTAThl PEIICHUS 3aa4H, SKCIIEPUMEHTA, UCCIIEA0BAHMS,
IIPOEKTa, CAMOCTOSITENBHO BBIOMPATh (POPMAT BBHICTYIUICHHS C YUETOM 3a/1a4
NPE3EHTALUN U OCOOEHHOCTEN ayIuTOPUH;

IIOHUMATh U UCIIOJIb30BATh PEUMYIIECTBA KOMAHIHON U WHAUBUyaJIbHON
paboThI IIPU PEIICHNUN YYEOHBIX MaTEMaTUUECKHX 3a]1ay;

NPUHUMATh LEJIb COBMECTHON AESATENBHOCTH, MJIAHUPOBATH OPTaHHU3ALUIO
COBMECTHOM paboOThl, pacnpenensarb BHAbI pabOT, JI0roBapuBaThCH,
o0CyKIaTh MPOLECC U Pe3yibTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpyHmHoBbIX (Gopmax padoTel (0OCyxkaeHus, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBIMOJIHATH CBOIO YacTh pabOThI
U KOOPIAMHHMPOBAaTH CBOU JIEUCTBHUS C JAPYTMMH WICHAMH KOMAaHJbI,
OLIEHMBaTh KAayeCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIaH, aJITOPUTM peIIeHUs 3aaauu (WU ero
4acTh), BBIOMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIONIUXCS PECYpCOB M
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEeUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJIAQJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECcCa U pe3yJibTaTa
peleHns MaTeEMaTUIEeCKOM 3a1a4u;

IPEABUAETH TPYAHOCTH, KOTOPBHIE MOI'YT BOSHUKHYTh IIPU PELICHUU 3a1a4H,
BHOCUTH KOPPEKTUBBI B JAESATENBHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB,
HaWJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYIHOCTEH;



e OIICHUBATh COOTBETCTBHE pe3yibTaTa JIeITebHOCTH MOCTABICHHOM 1IEJU U
YCIIOBUSIM, OOBSCHATH MPUYUHBI JTOCTHOXKCHHUS WIM HEIOCTHKEHUS UEH,
HAXOJIUTh OIMUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy oOydenuss B 7 KJjacce oOOydYarolMiiCsi MOJIYYUT CIEAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Pacrio3naBaTh UW3y4eHHBIE TE€OMETpUYECKHE (UTYpBI, OMNpEneisTh HuX
B3aMMHOE PaCIOJIOKEHUE, H300pakaTb TIEOMETpUUYECKHE (UTYpBI, BBINOIHATH
YEPTEKH MO YCIOBUIO 3a/1aud. MI3MepsATh IMHEHHBIC U YIJIOBbIC BEIUYUHBL. PemaTh
3a71a4M HA BBIYKMCIIEHUE JUIMH OTPE3KOB U BEJIMYMH YTJIOB.

Henatb rpyOyl0 OIEHKY JIMHEMHBIX U YIVIOBBIX BEJIMYMH TMPEIMETOB B
peasbHOM KU3HU, Pa3MEPOB MPHUPOIHBIX OOBEKTOB. Paznuyarh pasMepbl 3THX
O0OBEKTOB IO MOPSIKY BETUUHHBI.

CTpouTh 4epPTEXKU K TECOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA TPEYTrOJIBHHUKOB, HCIOJIb30BATh
MIPU3HAKHU U CBOMCTBA PaBHOOEPEHHBIX TPEYTOJIHLHUKOB MPHU PEIICHUH 3a]1a4.

[IpoBOUTE JTOTHUYECKUE PACCYXKICHUS C HUCIOJIb30BAHUEM I'E€OMETPUUYECKHUX
TEOpPEM.

[Tonp30BaThCAd MNpHU3HAKAMU PABEHCTBA NPSMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJMAHBI, MPOBEAEHHOMN K TUIIOTEHY3€ MPSIMOYTOJILHOTO TPEYTOJIbHUKA,
B PELICHUU F'€OMETPUUECKUX 3a/1a4.

Onpenensty napauieIbHOCTh MPSAMBIX C IIOMOIIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekymada. OnpeaensiTh MapayieIbHOCTh NPSMBIX C MOMOIIBI0 PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK IPYTrOM MPSMOM.

Pemiats 3amaun Ha KiteTyaToi Oymare.

[TpoBOIUTH BRIUMCIECHUS U HAXOUTh YUCIIOBBIC M OYKBEHHBIE 3HAUCHHUSI YTJIOB
B F'€OMETPUYECKUX 3a7a4ax C MCMOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIbBHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX MpU TEPECEYECHUU JBYX
MapaJJICTbHBIX MPSIMBIX CEKYIIEeH. Pelats mpakTUUECKre 3aa4yd Ha HAXOXKICHUE
YIJIOB.

Brnagere MOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEAEHATH
OMCCEKTPUCY yIJIa U CEPEIUHHBIN MEPICHANKYIISIP K OTPE3KY KaK TEOMETPUUECKUE
MECTa TOYEK.

dopMynupoBaTh OMPEAECICHUS OKPYKHOCTH W Kpyra, XOpAbl U JHaMETpa
OKPYKHOCTH, TIOJIb30BaThCSI UX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOWCTBA IIPU
pELIECHUY 3a1a4.

Brnagete MOHATHEM OMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1eHTp. Ilonbp3oBarhcsi pakTamMu O TOM, YTO OUCCEKTPHUCHI YTJIOB



TPEYTOJIbHUKA IIEPECEKAloTCd B OJHOM TOYKE, M O TOM, YTO CEpPEAVHHBIC
NEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCS B OJTHOM TOUKE.

BiageTs moHATHEM KacaTebHON K OKPYXKHOCTH, IOJIb30BATHCS TEOPEMOU O
NEPHEHANKYJIIPHOCTH KacaTeIbHOU U paJnyca, IPOBEAEHHOIO K TOUKE KACAHMS.

[Tonb30BaThCSA MPOCTEMIIMMHU T€OMETPUUECKUMU HEPABEHCTBAMH, TOHUMATh
UX NPAKTUYECKUI CMBICII.

IIpoBOIUTE OCHOBHBIE T€OMETPUYECKHE TIOCTPOCHUS C ITOMOIIBIO LIUPKYJISA U
JIMHENKHU.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJIYYUT CIIECAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJBI YETHIPEXYTOJIBHUKOB, WX DJIEMEHTHI,
II0JIB30BATHCS X CBOMCTBAMU IIPU PEUICHUH T€OMETPUYECKUX 3a4au.

[IpuMeHATh, CBOMCTBA TOYKHM IEPECEUCHHS MEUaH TpEeyrojibHUKa (LIEHTpa
Macc) B PEILICHUH 3a/1ay.

BiageTs noHsATHEM CpEHEN TMHUU TPEYTOJIBHUKA U TPAIICLINH, IPUMEHSTh UX
CBOMCTBA IpU pEIICHUN reoMeTpuueckux 3anad. [lons3zoBarbcsa Teopemont daneca
U TEOPEMOM O NPONOPLHUOHAIBHBIX OTpPE3KaxX, MPUMEHATh MX Uil PELICHUS
MPaKTUYECKUX 3a]a4.

[IpumeHsTh npu3HaKu MOJ00US TPEYTOJIbHUKOB B PEIICHUH T€OMETPUYECKUX
3ajay.

[Tone3oBatbes Teopemoil [ludaropa ans pemieHuss T€OMETPUUYECKUX U
paKkTUYECKUX 3aAa4. CTpOUTh MaTEMAaTUUYECKYIO MOJIETb B TPAKTUYECKHX 3a7a4aXx,
CaMOCTOATENLHO JI€NIaTh YePTEXK U HAXOAUTh COOTBETCTBYIOIIUE JJIMHBI.

Brnanets DOHATHSMU CHUHYyca, KOCHMHYCa W TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyroiabHUKA. 110J1630BaThCS 3TUMH MOHATHIMU ISl PELICHUS
IIPaKTUYECKUX 3a]a4.

Breruncnars (pa3iuyHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJIbHUKA U TLIOIIAAN
MHOTOYTOJNBHBIX ~ (GuUryp (monb3ysich, TI€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMeEHSATh MOyYeHHBIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

BrnageTte NOHATHSAMM BIHCAaHHOTO W LEHTPAJIBHOIO yIia, MCHOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yriaX, yrjlax MeXay XopAaMH (CEeKYIUMH) U yIiie MEeXKIy
KacaTeIbHOM M XOPAOU MPH PEIICHUH F'€OMETPUYECKUX 3a1a4.

Brnagers moHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, IPUMEHSITH CBOWCTBA
OMMCAHHOTO YETHIPEXYTOJILHUKA IIPU PELIEHUH 3a/a4.

[IpuMeHsATh MOJIy4eHHbIE 3HAHUS HAa MPAKTHUKE — CTPOUTh MAaTEMaTUYECKHE
MOJIeNIU JIJIS 3a/1a4 PeayibHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOLIME BBIYMCICHUS
C TPUMEHEHUEM TMOA00OUS W TPUTOHOMETPUM (MOJB3YSACh, A€ HEOOXOIUMO,
KQJIBKYJISITOPOM).



K koHmy oOyueHus B 9 kiacce o0OydaroIIMKCA MOJIYYUT CIEIYIOIINE
IpEIMETHBIE PE3YJIbTAThI:

3HaTh TPUTOHOMETPUYECKUE (YHKIUU OCTPBIX YIJIOB, HAXOAUTh C UX
MOMOILBIO PAa3JIMYHBbIE 3JIEMEHTHl MPAMOYTOJIBHOTO TPEYTrOJbHUKA («pEIICHUE
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaJTbKYJISATOPA) JJIMHbI
Y YTJIBI JI1s1 HETaOIMYHBIX 3HAYEHUH.

[Tonp30Batbes popmynamMu NPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXKJIECTBOM JIJII HAXOXKJICHHSI COOTHOIICHUH MEXAY TPUTOHOMETPUYECKHUMHU
BEJIMYMHAMM.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUIsl HAXOXK/ICHUS Pa3IU4YHbIX
AJIIEMEHTOB TPEYrOJIbHUKA («PELIEHHE TPEYroJbHUKOBY), NPUMEHATh HUX IpHU
pELICeHNN T€OMETPUUYECKUX 3a/1a4.

BnageTs noHATUSAMU peoOpa3oBaHus MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HeIX (¢uryp. Ilonb3oBaThCs CBOMCTBaMH MOAOOWSA MPOU3BOJIBHBIX (UTYP,
YMETh BBIYUCIATH JUIMHBI U HAaXOAWThb YIJbl y NOA0OHBIX ¢uryp. Ilpumensars
CBOMCTBa mOAOOMS B MPAKTUYECKUX 3a7adyax. YMETb HPUBOJUTH IPUMEPHI
10JI0OHBIX (PUTYP B OKPY’KAIOILIEM MUDE.

[Tonb30BaThCA TEOpEMAMU O MPOU3BENCHUH OTPE3KOB XOP, O IPOU3BEACHUN
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThbCs BEKTOpamMH, MOHUMAaTh MX T'€OMETPUUECKUHA U (HU3HUECKU
CMBICJ, TNPUMEHATh HMX B PEIICHUH T€OMETPUUECKUX M (PU3NYECKUX 3a/aad.
[IpuMeHsATh CKaJIIpHOE NPOU3BEICHUE BEKTOPOB ISl HAXOXKACHUS JJIMH U YTJIOB.

[Tonbp30BaTHCA METOIOM KOOPIUHAT Ha MIIOCKOCTH, MPUMEHSITh €r0 B PEIICHUU
r€OMETPUYECKUX U MPAKTHYECKUX 3a/1a4.

Branete NOHATHSAMHM NPAaBUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI YT OKPY’KHOCTH W PaJWaHHON MEpHl yria, yMETh BBIYUCIATH IUIOLIA/b
Kpyra u ero yacteil. [[puMeHsTh moJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxonute ocu (MM UEHTPBI) CUMMETpUM (UTYp, TPHUMEHSTh JBHKECHHUS
IUIOCKOCTH B IPOCTEUIINX CITydasix.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MAaTEMaTUYECKHE
MOJEIIN JUIS 3a/1a4 PEaJbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOIINE BBIUNCICHUS
C NPUMEHEHHEM MOJ00MS M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, THE
HE0O0XO0IMMO, KAJIBKYJISITOPOM).

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TTIPOI'PAMMBI
YUYEBHOT O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI



JIuuHOCTHBIE Ppe3yabTaThbl OCBOCHHS MPOTpaMMbl y4yeOHOro Kypca
«BeposiITHOCTh U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) narpuoTHYecKoe BOCIIMTAHME:

MPOSIBJICHWEM HHTEpPeca K TMPOIUIOMY M  HACTOAIIEMY POCCHMCKOU
MAaTE€MaTUKH, [ICHHOCTHBIM  OTHOIIEHHEM K  JIOCTHKEHHSIM  POCCHMCKHUX
MAaTEMATHUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHX
JTOCTIDKCHHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEH TpaKJaHUHA U peasiu3allii ero
mpaB, TMPEJICTABICHUEM O MaTeMaTHYeCKHMX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHU, MPOLEAYP TPaKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TMPAKTUYECKUM NPUMEHEHUEM JOCTUKEHUW HAyKH, OCO3HAHUEM BaXHOCTHU
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAHOBKOM Ha aKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMaTHUYE€CKOTO
oOpa3oBaHUsI Ha TMPOTSHKEHUM BCEM JKU3HU I YCHEHIHOW TpodeccuoHanbHOM
NEATEILHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX MIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajay, PEIICHUM, PacCyX ICHHN, YMEHUIO BUICTh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTAlMEd B JIESITEIBHOCTA HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YENIOBEKA, MPUPOJIBI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTUYeCKOM HAayKH Kak cQepbl YeI0BEUYECKOU
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS U 3HAUMMOCTH JIJISI Pa3BUTHUS ITUBHIM3ALINU,
OBJIaJICHUEM SI3BIKOM MaTeMaTHUKU M MaTeMaTHYECKOW KyJIbTypOW Kak CpeiCTBOM
MO3HAHUS MHpPA, OBJAJECHUEM NPOCTEUIIMMHU HaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;

6) ¢usuyeckoe BocnuTranue, (GOpMHpPOBAHHME KYJIbTYPbl 310pPOBbSl H
IMOIMOHAJILHOTO 0JIaronoJyuYmsi:

TOTOBHOCTBIO TPUMEHATh MaTeMAaTHYECKUE 3HAHWUS B HHTEpPECcax CBOETO
3I0pPOBbsl, BENEHHMS  3J0pPOBOrO  00pa3a JKU3HU  (30POBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, PETyJsIpHAs Qu3nUecKas



aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCUH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa JAPYroro 4eioBeKa;

7) 3Ko0JI0THYeCKOe BOCIIMTAHUE:

OpHUEHTALIMEN HA IPUMEHECHUE MATEMATUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOIIEH CPe/bl, TUIIAHUPOBAHMSI IOCTYIKOB M OIEHKH
HX BO3MOXXHBIX MOCIIEJICTBUI VISl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTBbHOTO
XapakTepa dKOJOTHUECKUX MPOOJIeM U IMyTel UX PEIICHUS;

8) ajanTanus K U3MEHAIIMMCSH YCJIOBUAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSM B YCIIOBUSAX HEONPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM UHCJIE
YMEHHUE YUYUTHCS Yy JPYyTUX JIOJIEH, MpUoOpeTaTb B COBMECTHOW JEATEIIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMA U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
bopMyIUpOBaTh WS, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC pEIICHUS W JeWUCTBUSA, (OPMYJIUpPOBATh U OIEHUBATh PHUCKU U
MOCJIEACTBUS, (OPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 10oruyecKkue 1eMcTBUA:

e BBIABISITh U XAPAKTEPU30BaTh CYLIECTBEHHBIE NMPU3HAKH MATEMATHYECKHX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXIy MOHATUAMHU, (HOPMYIUPOBATH
ONpENENCHUs]  TOHATHM, YCTAaHABIMBAaTh  CYIIECTBEHHBbIM  NpPHU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHUS U CpaBHEHUS, KPUTEpUU
MPOBOJIMMOI0 aHAJIN3A;

e BOCIpPUHUMATh, (OPMYIUPOBATH U  MPeoOpa3OBbIBATh  CYXKACHHMS:
yTBEpIUTENIbHbIE W OTpUIATENbHbIC, €IMHUYHbIC, YacTHbIE W OO0IIue,
YCIIOBHBIE;

e BBIBISATH  MaTEeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npotuBopeursi B (akTax, JAHHBIX, HAONIOJACHUSIX U YTBEPXKICHUSX,
npemiaraTb KpUTEPUN JUIsl BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEYMI;

e JENIaTh BBIBOJBI C HCIIOJB30BAHWEM 3aKOHOB JIOTWKHM, AEAYKTHBHBIX WU
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUY;



pa3buparh 10Ka3aTeabCTBA MATEMAaTUYECKUX YTBEP)KIECHUHU (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJIUTH CAMOCTOSITEIbHO HECJIOXKHBIE JI0KA3aTeIbCTBA
MaTEMaTHUYECKUX (aKTOB, BBICTPAWBaTh AapryMEHTAlMI0, IPUBOIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BbIOHMpaTh CMOCOO pemieHuss y4eOHOM 3amayn (CpaBHUBATh HECKOJBKO
BApUAHTOB pELICHUs, BBIOMpATh HauboJee MOAXOMAUIMM C ydéToM
CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/IbCKHe IeiiCTBUS.

UCITIOJIb30BaTh BONPOCHI KaK HMCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIOLIUE MPOTUBOPEUYHUE, MPOOIEMY,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JaHHOE, (OpMHpOBAThH
TUIIOTE3Y, ApTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

IPOBOJUTh MO CAaMOCTOSATEIBHO COCTaBICHHOMY IUIaHY HECJIOMXHBIN
HKCIIEPUMEHT, HEOOJIBIIOE HCCIIENOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHYECKOTr0 00BbEKTA, 3aBUCUMOCTEN OOBEKTOB MEKIY CO00ii;
CaMOCTOSITENILHO (POPMYIHPOBaTh 000OIIEHUSI U BBIBOJIBI MO PE3yJIbTaTam
IPOBEAEHHOIO HAOIIOACHUSI, HCCIEIOBAHUSA, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOTHO3MPOBATh BO3MOJKHOE pa3BUTUE IPOLECCA, a TaKKE BBIIIBUIaTh
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBEISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTh HH(POPMAIMH, TaHHBIX,
HEOOXOMMBIX JIJISl pEUICHUs 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh W HWHTEPIPETHPOBATH
uHOOPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BBIOMpaTh GOpMy TpEACTaBICHUS HHPOPMAMU UM HWIUTFOCTPUPOBATH
pemiaemMple 3aJayd  CXe€MaMHu, [darpaMmaMu, HWHOM TrpapuKod H HUX
KOMOMHAILMSIMU;

OIICHMBATh HAAEKHOCTh HH(OpPMAIMK MO KPUTEPHSAM, MPEII0KEHHBIM
yauTesneM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATh U (hOPMYIUPOBATh CYKIECHHSI B COOTBETCTBUM C YCIOBUSIMU
U LEISIMU OOIIEeHHUS], SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3pEHUS
B YCTHBIX U NMHCbMEHHBIX TEKCTaX, AaBaTh IMOSICHEHHS IO XOAY pPELICHHS
3aJja4l, KOMMEHTHUPOBATh MOJYyYEHHBINA PE3yJIbTaT;

B X0Jie 00CYKJIeHUs 3a7]aBaTh BOIIPOCHI 110 CYIIECTBY OOCYKIaeMON TEMBI,
npoOJeMbl, perraeMoi 3a7aun, BbICKa3bIBaTh MJIEU, HAIICJICHHbIE HA MOUCK
peuIeHusi, CONOCTABMIATh CBOU CYKACHHUS C CYKICHUSIMU IPYTUX Y4aCTHUKOB



uanora, oOHapy)XMBaTh pa3jMude M CXOJCTBO MO3UIMH, B KOPPEKTHOMH
dbopme hopMyIHpOBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;

e TIPEICTABIIATH PE3YJIbTATHI PEIICHUS 3a1a9H, SKCIICPUMEHTA, UCCIICIOBAHUS,
MIPOEKTa, CAMOCTOSITEIHHO BRIOMPATh (POpPMAT BBHICTYIUICHHS C YIETOM 3a/1a4
MIPE3EHTAIUN U 0COOEHHOCTEH ayUTOPHH;

e TIOHWMATh U WCIOJIH30BATh MIPEUMYIIIECTBA KOMAHIHON W MHIWBUyaIbHOU
paboTHI TTPH PENICHNN YYCOHBIX MaTEMaTHIECKHX 3a]1aY;

e TIPUHUMATH II€Jh COBMECTHOW NESITEILHOCTH, TJIAHUPOBATH OPTAHU3AIUIO
COBMECTHOW pabOThI, pacmupencisTh BUIbI pPabOT, JOTOBAPUBATHCA,
00CYXXIIaTh TMPOIECC U pe3yiabTaT paboThl, 0000MATh MHEHHS HECKOIBKHUX
JIIOJICH;

e VyYaCTBOBAaTh B TPYNNOBBIX (opMax paboTel (0OCYXIeHHUS, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI M JPYTHE), BEITIOJHATH CBOIO YacTh PaOOTHI
U KOOPJAWHHPOBATH CBOW JEUCTBHS C JAPYTHMH WICHAMH KOMAaHJIbI,
OIICHMBATh KAau€CTBO CBOEr0 BKJaJa B OOIIUNA MPOAYKT IO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBUSI.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

e CaMOCTOSTEJIbHO COCTaBJIAThH IUIAH, aJrOPUTM pEIICHUs 3anadd (UId €ro
4acTh), BBIOMpATh CHOCOO pEIICHHS C YYETOM HMMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTUpPOBaTb U KOPPEKTHPOBATh
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOPMAITUH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJLJIEKT:

e BJAJETh CIOCOOAMHU CaMOITPOBEPKHU, CAMOKOHTPOJIS MpoLiecca U pe3yibTaTa
penieHuss MaTeMaTUYECKOH 3a1auH;

e IPEIBUAETH TPYIAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPU PELICHNUH 3a/1a4H,
BHOCUTb KOPPEKTUBBI B JESATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIHCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBHE PE3YyJIbTATA IEITENBHOCTH MOCTABIEHHON LEIU U
YCIOBUSIM, OOBSCHATh NMPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHUS IIelu,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 7 kJjacce OOydYaromMiCs TOJYYUT CIIECAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:



Uutath uH(OpMaIMIO, NPEICTABICHHYIO B TaOJIUIaX, Ha JauarpaMmmax,
NPEACTaBIATh JAaHHbIE B BHUJE TaOJMIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cTosibyaThie) U KPYroBhI€) IO MAaCCHBaM 3HAUYCHUH.

OnucelBaTh ¥ UHTEPOPETUPOBATH  pealibHbIE  YWCIOBBIE  JIaHHBIE,
MpECTaBJICHHbIC B TA0JIUIIAX, HA JUarpamMMmax, rpadukax.

Hcnonb3oBaTh [JIs1 ONMUCAHUSl JAHHBIX CTATHCTHMYECKHE XapaKTEPUCTUKHU:
cpenHee apudpMeTHdyecKoe, MeJMaHa, HauOoJblllee U HAaUMEHbIEe 3HAYCHUS,
pa3Max.

HNmMeTs mnpencraBieHUE O CIIydalHOM W3MEHYMBOCTM Ha IpUMEpax IIEH,
bU3NYEeCKUX BEIWYWH, aHTPOTIOMETPUYECKUX JTaHHBIX, UMETh IPEICTABJICHHUE O
CTaTUCTUYECKON YCTOMUYHUBOCTH.

K xoniy oOyuenus B 8 kiacce oOydarOmIMiiCs TOJYYHT CIEAYIOIIHNE
MpEAMETHBIE PE3YIbTATHI:

N3Bnekath W mpeoOpa3oBbIBaTh HWH(POPMAINIO, MPEICTABICHHYIO B BHJEC
Tabnuil, Tuarpamm, rpaduKoB, NMPEJACTaBIATh JaHHBIC B BUJEC TaOJUII, JUArpaMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX IOKA3aTEIEH: CpEeIHHUX
3HAYEHUN U MEp paccenBaHus (pa3max, JUCIEPCHS U CTAHIAPTHOE OTKIIOHEHUE).

HaxoauTpk 4acTOThl YMCIOBBIX 3HAUEHUH U YaCTOTHI COOBITUH, B TOM YHKCIIE IO
pe3yibTaTaM U3MEepEeHUN U HAOIIOICHH.

HaxonuTh BEpOATHOCTH CIydalHBIX COOBITUN B OMBITAaX, 3HAas BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUHA, B TOM UYHCJIE€ B OMNBITAX C PaBHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU.

Hcnonb3oBaTh rpauyeckue MOJEIN: JEPEBO CIY4aHOTO 3KCIEPUMEHTA,
JarpaMMsbl Dilliepa, YuciaoBas npsmasi.

OnepupoBaTh MOHATUSIMH: MHOECTBO, IOAMHOXECTBO,  BBINIOIHATH
omepalyyd HaJ MHOXECTBaMHU: OOBEIUHEHUE, TIEepeceueHue, JOMOJIHEHUE,
MEePEUYUCIIATh SJIEMEHTHl MHOXKECTB, PUMEHSITh CBOMCTBA MHOKECTB.

Hcnonb3oBaTk rpadudeckoe mpeacTaBIeHe MHOKECTB U CBI3EH MEKy HUMHU
JUISL ONTMCAHMS MIPOIIECCOB U SIBJIICHHM, B TOM YHCIIE€ MPU PELICHUM 3a/1a4 U3 IPYTUX
y4eOHBIX MPEIMETOB U KyPCOB.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOJYYUT CIICAYIOIINE
MpeAMETHBIE PE3YIIbTaThI:

W3BnekaTs 1 mpeodpa3oBbIBaTh MHGOPMAIIHIO, TPEICTABICHHYIO B PA3TUYHBIX
WCTOYHUKAX B BHUJE TaOJIHI], [UarpamMm, rpadukoB, MPEACTABISTH IAHHBIEC B BUJE
Ta0IuIl, AUarpamMm, rpaukosB.

Pemiath 3amauu opraHuW30BaHHBIM MEpeOOPOM BapUAHTOB, a TaKXke C
WCIIOJIb30BaHUEM KOMOMHATOPHBIX MTPABUI U METOJIOB.



Hcronb30BaTh ONUCATENbHBIE XAPAKTEPUCTUKHU I MACCHUBOB YHCIJIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHHAE 3HAYCHUSI U MEPBI PACCEUBAHMSI.

HaxoauThs 4acTOThl 3HaYEHUM M YacTOThI COOBITHS, B TOM YHCIIE IOJIB3YSICh
pe3ybTaTamMy MPOBEAEHHBIX U3MEPEHHUI 1 HAOJIIOICHU.

HaxoauTh BEpOATHOCTH CIIy4allHBIX COOBITUH B M3YYEHHBIX OIBITaX, B TOM
YlCclie B ONBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUAX
UCIIBITAaHUM 10 IEPBOTO YCIIEXa, B CEPUAX UCIBITaHUI bepHyIum.

Nmers mnpencraBieHue O CIy4alHOM BEIWYMHE U O PpaCIPEIEIICHUH
BEPOSATHOCTEM.

HNmeTts mpencraBieHHEe O 3aKOHE OONBIIMX YHCET KaK O TMPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINX YHUCEI B
IpUpOJIE U OOILECTBE.
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Ywucna u BeuKcieHus. PaluonanbHeie
qucja

Anrebpanyeckue BbIpaXKEHUS

YpaBHEHHUsI U HEPABEHCTBA

Koopaunats! u rpadpuku. @yHkuun

[ToBTOopenue u o6o0IIEHNE

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoanuecTBo 4acoB

KoHTpoJbHBI IIpakTH4eckn

Bceero e pa6oTnl e paboThI
25 1
27 2
20 1
24 1
5 1
102 6 0

JJIeKTPOHHbIE

(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmorexa [IOK
https://m.edsoo.ru/7f415b9
0

bubmuorexa [JOK
https://m.edsoo.ru/7f415b9
0

bu6mmoreka [JOK
https://m.edsoo.ru/7f415b9
0

bu6mmoreka [IOK

https://m.edsoo.ru/7f415b9
0

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b9
0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

Ne i/

KoandecTBo 4acoB
HaumeHoBaHue pa3iesioB U TeM

KonTpoabHbl
NporpamMmmsl Bceero

e padoThl
Uucna u Beruncnenus. KBagpartasle KopHU 15
UYucna u Beruncienus. CTeneHb ¢ LeabIM 7
IIOKa3aTeneM
Anrebpanyeckue BhIpaXKeHHUs. 5 1
KBanpaTHslii TpéxuiieH
Anrebpanyeckue BhIpaXKeHHUS. 15 1
Anrebpanueckast 1poOb
VYpaBHeHus u HepaBeHcTBa. KBagparHsie 15 1
YpaBHEHHUS
VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13
YpaBHEHUI
VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 12 1
@yHkuuu. OCHOBHBIE IOHATHS 5

[MpakTnyeckn
e padoThl

JJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af
8

bubmuorexa [JOK
https://m.edsoo.ru/7f417af
8

bu6mmorexa [IOK
https://m.edsoo.ru/7f417af
8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af
8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af
8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af
8

bu6mmorexa [IOK
https://m.edsoo.ru/7f417af
8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af
8



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

bubmuorexa [JOK

9 Oyuknun. Ynucnoseie PyHKIMHA 9 https://m.edsoo.ru/7f417af
8
bubmuorexa [JOK

10 [ToBTOpEeHME M 0000IIEHNE 6 2 https://m.edsoo.ru/7f417af
8

OBIIEE KOJIMYECTBO YACOB I10

6 0
[TPO'PAMME 102


https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
Ne n/m
NMPorpamMmbl

Yucna v BeiunciieHus. JleiCTBUTENbHBIE
yucia

YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C
OJIHOM IIEPEMEHHOMN

VYpaBHeHus U HepaBeHCTBA. CHCTEMBI
yYpaBHEHUHU

YPaBHeHI/IH 1 HEpABCHCTBA. HepaBeHCTBa

DyHKIUMU

YucnoBbie IMOCJICA0OBATCIBHOCTHU

[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

KoanuecTBo 4acoB

Bcero

14

14

16

16

15

18

102

KoHTpoabHbI
e padoTsl

IIpakTnyeckn
e padoThI

DJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/7f419d0
8

bubnuorexa [IOK
https://m.edsoo.ru/7f419d0
8

bubmnoreka IIOK
https://m.edsoo.ru/7f419d0
8

bu6anoreka LIOK
https://m.edsoo.ru/7f419d0
8

bu6nuorexa [IOK
https://m.edsoo.ru/7f419d0
8

bubnunorexa LIOK
https://m.edsoo.ru/7f419d0
8

but6mmorexa [IOK
https://m.edsoo.ru/7f419d0
8



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

I'eomeTpus

7 KJIACC

HanmeHnoBaHue pa3aesioB U TeM
Ne i/
NporpamMmbl

[Ipocreiimume reomerpuyeckue GUTypsl U
1 UX cBOMcTBa. MI3MepeHne reoMeTpuuecKux
BEJIMYMH

2 TpeyronbHUKH

[TapannenbHble IpsMble, CyMMa YIJIOB
TPEYrOJbHUKA

OxpyxHocTb U Kpyr. ['eomerpuueckue
IIOCTPOEHUs

5 [ToBTOpeHME, 0000IIEHNE 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

KoauuecTBO 4acoB

Bcero

14

22

14

14

68

KonTpoabHbI
e padoThbl

[MpakTnyeckn

DJIEeKTPOHHbIE

(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f415e2
e

bu6mmoreka [IOK
https://m.edsoo.ru/7f415e2
e

bu6mmoreka [IOK
https://m.edsoo.ru/7f415e2
e

bu6mmoreka [JOK
https://m.edsoo.ru/7f415e2
e

bu6mmoreka [JOK
https://m.edsoo.ru/7f415e2
e



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

Ne i/

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

YeTpIpEXyroIbHUKN

Teopema dasneca u Teopema o
MPOMOPLUUOHANIBHBIX OTPE3Kax, MOA00HBIE
TPEYrOJIbHUKHU

I[Tnomane. Haxoxnenue miomanei

TPEYroJbHUKOB U MHOTOYT'OJIBHBIX (DUTYD.

[Tnomanu nonobHbIX puryp

Teopema [Iudaropa n Hauana
TPUTOHOMETPHUH

Vsl B OKpyKHOCTU. Bricannsie u
OIIMCaHHBIC YETBIPEXYTOJIbHUKH.
KacarenbHble k okpyxHOCTH. Kacanue
OKPYKHOCTEH

[ToBTOpeHmE, 0000IIIEHNE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

KoanuecTBo 4acoB

Bcero

12

15

14

10

13

68

KonTpoabHbl
e padoThbI

IMpakTnyeckn
e padoThl

JIeKTPOHHBbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f417el
8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417el
8

bubmuorexa [JOK
https://m.edsoo.ru/7f417el
8

bu6mmorexa [IOK
https://m.edsoo.ru/7f417el
8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417el
8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417el
8



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Tpuronomerpust. Teopemsl KOCHHYCOB U
CUHYCOB. PellieHne TpeyroinbHuKOB

[IpeoOpazoBanue nomodus. Merpudeckue
COOTHOILICHUS B OKPY>KHOCTHU

BekTopst

Z[eKapTOBLI KOOpAWHATHI HA TNIOCKOCTHU
HpaBI/IHBHHe MHOT'OYT'OJIbHUKH. I[J'II/IH&
OKPY’KHOCTHU U IJIOIIaZlb Kpyra.

Brruncnenue miomaneit

JIBH>KEHUS TIOCKOCTH

[ToBTOpenue, 06061IeHNE,
cUCTEMaTH3aInsI 3HaHUHN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

KoanuecTBo 4acoB

Bcero KonTpoannel IIpakTHyecku
e padoTnl € padoTnl
16 1
10 1
12 1
9 1
8
6
! 1
68 5 0

DJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/7f41a12
c

bubmuorexa [JOK
https://m.edsoo.ru/7f41a12
c

bubmnoreka IIOK
https://m.edsoo.ru/7f41a12
c

bu6anoreka LIOK
https://m.edsoo.ru/7f41a12
c

bu6anoreka LIOK
https://m.edsoo.ru/7f41a12
c

bubnunorexa LIOK
https://m.edsoo.ru/7f41a12
C

but6mmorekxa [IOK
https://m.edsoo.ru/7f41a12
C



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

BeposAiTHOCTH M CTATHCTHKA

7 KJIACC
HaumeHnoBaHue pa3aesioB U TeM
Ne i/
NMpoOrpamMmbl
1 [IpencraBnenue JaHHBIX
2 OmnucarenpbHas CTATUCTHKA
3 CrnyuaitHast ”3MEHYUBOCTh
4 Bgenenue B Teoputo rpadon

BeposiTHOCTB ¥ yacToTa CIIy4aiiHOTO
COOBITHSA

6 O0001enue, cucTeMaTH3alusa 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

KoauuecTBO 4acoB

Bcero

34

KonTpoabHbl
e padoThbl

[MpakTnyeckn
e pabdoThbI

DJIEeKTPOHHbIE

(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmorexa [IOK
https://m.edsoo.ru/7f415fd
C

bu6mmorexa [IOK
https://m.edsoo.ru/7f415fd
c

bu6mmoreka [JOK
https://m.edsoo.ru/7f415fd
c

bu6mmoreka [JOK
https://m.edsoo.ru/7f415fd
C

bu6mmorexa [IOK
https://m.edsoo.ru/7f415fd
C

bu6mmorexa [IOK
https://m.edsoo.ru/7f415fd
c



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KVIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne i/

[ToBTOpEeHue Kypca 7 kiacca

OmucarenpHas craTucTuka. PaccenBanie
JAaHHBIX

MHuoxkecTBa

BepOHTHOCTb CHy‘I&ﬁHOFO COOBITHS

Beenenue B Teoputo rpadon

Crydaiinpie COOBITHS

O0001enue, cucTeMaTH3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

KoanuecTBo 4acoB

Beero KoHTpoJILHBI
e padoThl
4
4
4
6
4
8
4 1
34 1

[MpakTnyeckn
e padoThl

JJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f417fb
2

bubmuorexa [JOK
https://m.edsoo.ru/7f417fb
2

bu6mmorexa [IOK
https://m.edsoo.ru/7f417fb
2

bu6mmoreka [IOK
https://m.edsoo.ru/7f417fb
2

bu6mmoreka [JOK
https://m.edsoo.ru/7f417fb
2

bu6mmoreka [JOK
https://m.edsoo.ru/7f417fb
2

bu6mmorexa [IOK
https://m.edsoo.ru/7f417fb
2



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne i/

[ToBTOpenue kypca 8§ kinacca

DneMeHTbl KOMOMHATOPUKH

FCOMeTpI/I‘leCKaﬂ BCPOATHOCTD

Hcnbrtanus beprymm

CrnydaiiHasi BeTMYUHA

O6006111eH1Ee, KOHTPOJIb

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

KoanuecTBo 4acoB

Bcero

10

34

KonTpoabHbl
e padoThl

[MpakTnyeckn
e padoThl

JJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a30
2

bubmuorexa [JOK
https://m.edsoo.ru/7f41a30
2

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a30
2

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a30
2

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a30
2

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a30
2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

IHOYPOYHOE IINTAHUPOBAHUE
Anreopa
7 KIIACC

Ne i/

10

Tema ypoka

ITousTue pallOHAJIBHOIO YKCiia

Apudmernueckue IeHCTBUS C
paloHaIbHBIMU YHUCIAMH

Apudmernueckue IeHCTBUS C
palMOHAJIbHBIMU YHCIIAMU

Apudmerndeckue 1eHCTBUS €
palMOHAIBLHBIMU YU CIIAMU

Apudmerndeckue 1eicTBUS €
paloOHAIBLHBIMHU YUCIIAMU

Apudmernueckre IeHCTBUS C
palMOHAIBLHBIMU YHCIIAMU

CpaBHeHI/Ie, YIopsAa404YMBaHUC
panrOHAJIBHBIX YHUCET

CpaBHCHHe, YIHOPAA0OYNBAHUC
palOHAJIBHBIX YU CEJI

CpaBHeHue, ynops/104MBaHue
paloHaIbHBIX YHCEI

CreneHs ¢ HaTypaJIbHBIM [1OKAa3aTeIeEM

KoanuecTBo 4acoB

Bcero

KoHTpo/bHBI
e padoTsl

IIpakTHYecKku
e padoThl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

bu6nunorexa LIOK
https://m.edsoo.ru/7f4211de



https://m.edsoo.ru/7f4211de

11

12

13
14

15

16

17

18

19

20

21

22

23

24

CrerneHb ¢ HaTypaJbHBIM [10Ka3aTeIEM

CrerneHb ¢ HaTypaJbHBIM [10KA3aTEIEM

CreneHb ¢ HaTypaJlbHBIM IIOKa3aTCJIEM

CrerneHb ¢ HaTypajIbHBIM [TOKA3aTEIEM

Pemienne ocHOBHBIX 3a/1a4 Ha ApoOH,
MPOLICHTHI U3 PEATHbHOU MPAKTUKHU
Pemenne oCHOBHBIX 3aJ1a4 Ha ApoOH,
MIPOIEHTHI U3 PEAJIbHOU MPAKTUKHU
Pemienne ocHOBHBIX 3a/1a4 Ha ApoOH,
MIPOLICHTHI U3 PEATHbHOU MPAKTUKHU
Perenrie OCHOBHBIX 3a/1a4 Ha ApoOH,
MIPOLICHTHI U3 PEATbHOU MPAKTUKU
[Ipu3Haku AenMMOCTH, Pa3iIoKEeHUs Ha
MHOXKHUTEIH HATYPAJIbHBIX YHCEI
[IpusHaku AenUMOCTH, Pa3I0KEeHUs Ha
MHOKHUTEHN HATYPAIbHBIX YHCEIT
Peansubie 3aBucumoctu. [psmas u
oOpaTHas MPOMOPIIMOHATHPHOCTH
Peansubie 3aBucumoctu. [psmas u
oOpaTHasi MPOMOPIHUOHATBHOCTH
Peanwubie 3aBucumoctu. [Ipsmas u
oOpaTHas MPOTOPIIMOHATHPHOCTH
Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHas MPOTOPIIMOHATHPHOCTH

bubnunorexa LIOK
https://m.edsoo.ru/7f42138
2

bubnunorexa LIOK
https://m.edsoo.ru/7f42154¢

bubnunorexa LIOK
https://m.edsoo.ru/7f4218be



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

25

26

27
28

29

30

31

32

33

34

35

36

[IpoBepounas pabora o reme
"PanmonanbpHele ynuciaa'

bykBeHHBIE BBIpAKEHUS

Dopmysl

Dopmyiibl

[lepemennsle. [lonmycTrmble 3HaUEHUS
NEPEMEHHBIX

[TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH,
pacKpbITHE CKOOOK M IIPUBEACHHUE MOTOOHBIX
ClIaraeMbIX

[TpeoOpazoBanre OYKBEHHBIX BHIPAKEHUH,
pacKpbITHE CKOOOK U MPUBEICHUE MOAOOHBIX
CllaraeMbIX

[Ipeo6pa3oBanne OYKBEHHBIX BBIPAXKEHUH,
packpeITHE CKOOOK U IPUBEACHUE MOA0OHBIX
ClIaraeMbIxX

[Ipeo6pa3oBanne OYKBEHHBIX BBIPAXKEHUH,
pacKpbITHE CKOOOK M TIPUBEACHHUE MOTOOHBIX
ClIaraeMbIxX

CBolicTBa CTENIEHU C HATYpaJIbHBIM
MIOKa3aTeseM

CBolicTBa CTENEHU C HATYpaJIbHBIM
MIOKa3aTeseM
CBoIICTBa CTENEHU C HATYpPaJIbHBIM
MIOKa3aTeseM

bubnunoreka LIOK
https://m.edsoo.ru/7f41feec

bubmuoreka [IOK
https://m.edsoo.ru/7f41fafa

bubnuoreka [{OK
https://m.edsoo.ru/7f41fd70

but6mmorexa [IOK
https://m.edsoo.ru/7f42138
2

bubnunorexa LIOK
https://m.edsoo.ru/7f42154¢

but6mmorekxa [IOK
https://m.edsoo.ru/7f4218be



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
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39

40

41

42

43

44

45

46

47

48

MHorouieHbl

MHuorouseHsl

CJIO)KGHI/IG, BbIYUTAHUC, YMHOKCHHC
MHOI'O4YJICHOB

CJ'IO)KGHI/IG, BbIYUTAHUC, YMHOKCHHUC
MHOI'O4YJICHOB

CJ'IO)KGHI/IG, BbIYUTAHUC, YMHOKCHHUC
MHOI'O4JICHOB

CJ'IO)KGHI/IG, BbIYUTAHUC, YMHOKCHHUC
MHOI'O4JICHOB

DopMyIbl COKPAIIEHHOTO YMHOXEHUS
DopMyIbl COKPAIIEHHOTO YMHOXEHUS
DopMyIIbl COKPAIIEHHOTO YMHOXKEHUS

DopMyIbl COKPAIEHHOTO YMHOXEHUS

@opMyIIbl COKPAILIEHHOTO YMHOKEHUS
[IpoBepounas pabota o reme «Dopmyiisl
COKPAILLEHHOTO YMHOXEHUS»

Paznoxxenne MHOTOYICHOB HA MHOKHTEIIH

bubnunorexa LIOK
https://m.edsoo.ru/7f42276e

bu6nmoreka [IOK
https://m.edsoo.ru/7f42293
0

bubnunoreka LIOK
https://m.edsoo.ru/7f422af2

bubmuoreka [IOK
https://m.edsoo.ru/7f422cc8

bubnunoreka LIOK
https://m.edsoo.ru/7f422fca

bubnunoreka LIOK
https://m.edsoo.ru/7f42318
2

bubmunoreka IIOK
https://m.edsoo.ru/7f42432a

bubmunoreka IIOK
https://m.edsoo.ru/7f42464a

bubmunoreka IIOK
https://m.edsoo.ru/7f424c12

bubmunoreka IIOK
https://m.edsoo.ru/7f424fd2

but6mmorexa [IOK
https://m.edsoo.ru/7f4251d
0

but6mmorekxa [IOK
https://m.edsoo.ru/7f42331
2



https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423312
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54

55

56

57

58

59

60

61

62

PaznoxeHre MHOTOYJICHOB Ha MHOKUTEIN

PaznoxxeHne MHOTOUICHOB Ha MHOKUTEIN

Pa3noxeHre MHOTOWICHOB HA MHOXKUTEIH
KonTtponsnast padora Ne2

VYpaBHeHue, mpaBuiia mpeodpazoBaHus
ypaBHEHUS, PABHOCUJILHOCTh YPaBHEHHI

JInHeitHOe ypaBHEHHUE C OJJHOM ITIEPEMEHHOM,
pelIeHue JIMHEMHBIX YPaBHEHUI

Jlunelinoe ypaBHEHHE C OAHOU IEPEMEHHOM,
pelIeHue JIMHEMHBIX YPaBHEHUI

JIuneliHOE ypaBHEHME C OHOW IIEPEMEHHOM,
pelICHUE JIMHEWHBIX YPaBHEHUI

Pemienune 3amad ¢ moMoIp1o ypaBHeHI/Iﬁ

Pemenue 3aga4 ¢ moMoIIb0 ypaBHEHUI

Pemenune 3ama4d ¢ moMoIIbIO ypaBHeHI/Iﬁ

Pemenune 3ama4d ¢ moMoOIIbIO ypaBHeHI/Iﬁ

JIuneliHOe ypaBHEHME C IBYMs
NEPEMEHHBIMU U ero rpaduk
JInHeitHoe ypaBHEHUE C IBYMS
MepEMEHHBIMH U €T0 Tpaduk

bubnunorexa LIOK
https://m.edsoo.ru/7f4237fe

bu6nmoreka [IOK
https://m.edsoo.ru/7f4239de

bubnunoreka LIOK
https://m.edsoo.ru/7f42048
2

bu6nunorexa LIOK
https://m.edsoo.ru/7f42064e

bubnmorexa LIOK
https://m.edsoo.ru/7f42080
6

but6mmorekxa [IOK
https://m.edsoo.ru/7f4209a0

bubnunorexa LIOK
https://m.edsoo.ru/7f420e6e

but6mmorekxa [IOK
https://m.edsoo.ru/7f427c32

bubanoreka LJOK
https://m.edsoo.ru/7f427e8a



https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
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64

65

66

67

68

69

70
71

72

73

74
75

76

Cucrema 1ByX JUHEHHBIX YPaBHEHUH €
JIBYMsI IEPEMEHHBIMU

Cucrema 1ByX JUHEHHBIX YPaBHEHUH €
JBYMSI IIEPEMEHHBIMU

Cucrema JIByX JUHEUHBIX YpaBHEHUH C
JBYMsI IEpEMEHHBIMU

Cucrema 1ByX JUHEHHBIX YPaBHEHHH €
JBYMsI IEpEMEHHBIMU

Pewenne cucrem ypaBHEHUN

Pewmenne cucrem ypaBHEHUN

Pemenne cucrem ypaBHEHUI
Pemenne cucrem ypaBHEeHUH
Pemenue cucrem ypaBHEHUI

[TpoBepounas padorta o teme "JIluneitHbie
ypaBHeHHUA"

Koopannara Touky Ha npsiMoit

YuciioBbIe TIPOMEKYTKH

YuciioBbIe TIPOMEKYTKH

PaccrosiHne Mexx 1y 1ByMs TOYKaMHU
KOOPJHMHATHOU IIPSAMOM

bubnunoreka LIOK
https://m.edsoo.ru/7f42836¢

bubnunoreka LIOK
https://m.edsoo.ru/7f4284de

bubnunoreka LIOK
https://m.edsoo.ru/7f42865a

bubnunoreka LIOK
https://m.edsoo.ru/7f4287d
6

bu6anoreka LIOK
https://m.edsoo.ru/7f42104
4

bubmuoreka [{OK
https://m.edsoo.ru/7f41de76

but6mmorexa [IOK
https://m.edsoo.ru/7f41dff2



https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
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78

79
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81
82
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84
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86
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88

89

90

Paccrosinne Mex 1y IByMst TOUKaMu
KOOPJAMHATHOU MPSIMOi1

[IpsimoyrosibHas cucreMa KOOpAUHAT Ha
IUIOCKOCTH

HpHMOYFOJ'IBHaH CUCTEMA KOOpAMWHAT Ha
IIJIOCKOCTHU

[Tpumeps! rpadukoB, 3a1aHHBIX HOpMyTIaMu

[Tpumeps! rpadukoB, 3a1aHHBIX HopMyIamMu
[Tpumeps! rpadukoB, 3a1aHHBIX HopMyIamMu
Yrenue rpaMKoB peabHbIX 3aBUCUMOCTEN
Urenue rpauKkoB peaibHbIX 3aBUCHMOCTEN
[HonsTne Qpynkunu

I'padux pynkumu

CgoiicTBa (pyHKIMH

CaoiicTBa QyHKIMI

Jluneitnast pyHkuus

Jluneitnast pyHkuus

bub6nmmoreka [IOK
https://m.edsoo.ru/7f41el6e

bubnunoreka LIOK
https://m.edsoo.ru/7f41e42a

bubnunoreka LIOK
https://m.edsoo.ru/7f41e8a8

bubnuoreka [{OK
https://m.edsoo.ru/7f41ed80

bubnunoreka LIOK
https://m.edsoo.ru/7f41ea24

bubnmorexa LIOK
https://m.edsoo.ru/7f41ef06

bubnmorexa LIOK
https://m.edsoo.ru/7f41f078

bubnmorexa LIOK
https://m.edsoo.ru/7f41f1fe

bubnunorexa LIOK
https://m.edsoo.ru/7f42728
2

bubnunorexa LIOK
https://m.edsoo.ru/7f42741
2



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427412
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100

101

102

[TocTpoenue rpaduka TUHEHHON QYHKIIUN

[TocTpoenue rpaduka TUHEHHON (YHKIIUN
I'padux pynkuun y =[x|

I'padux bynkmmm y =[x|

[IpoBepounas padora o reme "Koopaunarst

u rpaduxn. @ynxnun" / Becepoccuiickas
npoBepoyHasi pabota

HroroBast koHTpoIbHAs paboTa /
Bcepoccuiickas mpoBepouHasi padbota
[ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB
Kypca 7 kiacca, 00001IeHre 3HaHH
IToBTOpEHME OCHOBHBIX MOHATUI U METOJIOB
Kypca 7 kiacca, 000011IeHIe 3HaHUIA
[ToBTOpEHNE OCHOBHBIX MOHATUA U METOOB
Kypca 7 kiacca, 000011IeHIe 3HaHU
[ToBTOpEHNE OCHOBHBIX MOHATUA U METOOB
Kypca 7 kiacca, 00001IeHIe 3HaHH
IToBTOpEHNE OCHOBHBIX MOHATHUI U METOJIOB

Kypca 7 kiacca, 000011IeHIe 3HaHUIA

[ToBTOpEHNE OCHOBHBIX MOHSATUI U METOJIOB
Kypca 7 Kkiacca, 00001IeHe 3HAaH A

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

bubnunorexa LIOK
https://m.edsoo.ru/7f426d1e

but6mmoreka [IOK
https://m.edsoo.ru/7f41f50a

bubmuorexa [JOK
https://m.edsoo.ru/7f429c6¢

bubmnoreka IIOK
https://m.edsoo.ru/7f429f32

bu6nuorexa [IOK
https://m.edsoo.ru/7f42a0e0

bu6nuorexa [IOK
https://m.edsoo.ru/7f42a27a

bubnunorexa LIOK
https://m.edsoo.ru/7f42a900



https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KVIACC

Ne i/

11

Tema ypoka

KBaaparHbIil KOPpEHB U3 YUCIa

ITousitre 00 HppaliiOHaJIbHOM YHUCJIC

I[eCHTI/I‘lHBIe HpI/I6JII/I)KeHI/I5{
HppaliOHAJIBHBIX YK CCII

JlecsiTuunble MpUOIMKEHNS
VPPALMOHAIBHBIX YHCEN

JlericTBUTENbHBIC YHCTIA

CpaBHEeHHE IEUCTBUTENBHBIX YHCEI
CpaBHEHHE TEUCTBUTEIBHBIX YHCEI
ApudmeTnueckuii KBaApaTHBIH KOPEHb

VYpaBHeHue BUa X* = a

CgoiicTBa apu(pMETHIECKUX KBAAPATHBIX
KOpHEHN

CoiicTBa apu(MeTHUECKUX KBaIPATHBIX
KOpHEHN

KoanuecTBo 4acoB

Bcero

e e

KoHTpoabHbI
e padoTsl

IIpakTnyeckn
e padoThl

JIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/7f42d45
2

bubmuorexa [JOK
https://m.edsoo.ru/7f42eaaa

bubnunorexa LIOK
https://m.edsoo.ru/7f42d86
2

but6mmorexa [IOK
https://m.edsoo.ru/7f42d86
2



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
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17
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20

21

22

[TpeoOpazoBaHre YHCIOBBIX BBIPAXKEHUH,
CoJIepKalluX KBaJpaTHbIE KOPHU

[IpeobpazoBaHue YUCTOBBIX BHIPAKECHUH,
COJIeprKalINX KBaJIpaTHbIC KOPHU

[TpeoOpazoBaHre YHCIOBBIX BBIPAXKEHUH,
coJIeprKaliX KBaJpaTHbIE KOPHU

[IpeobpazoBaHme YUCTOBBIX BHIPAKCHUH,
coZepKaIIMX KBaJPaTHbIE KOPHU

CrereHs ¢ LEIBIM TTI0Ka3aTeIeM

CrangapTHas 3anuch ymcia. Pasmepsr
00BEKTOB OKPY’KaOILEro Mupa (ot
3JIEMEHTApPHBIX YaCTHI 10 KOCMUYECKUX
00BEKTOB), [UIUTEIILHOCTh MPOLIECCOB B
OKpY’KalolleM MUpe

CBoliCTBa CTEIICHU C ICJIBIM ITOKAa3aTCIICM

CBoliCTBa CTEIICHU C OCJIBIM ITOKa3aTCJICM

CBoiicTBa CTENEHH C IIETBIM ITOKa3aTeIeM

CBOICTBa CTEIICHU C T CJIBIM I1OKAa3aTCIIEM

CBoiicTBa CTENEHH C 1IETBIM ITOKa3aTeIeM

bubnunoreka LIOK
https://m.edsoo.ru/7f42dd2
6

bu6nmorexa [IOK
https://m.edsoo.ru/7f42ded4

bu6nmmoreka [IOK
https://m.edsoo.ru/7f42e0be

bubnunoreka LIOK
https://m.edsoo.ru/7f42e262

bubnunoreka LIOK
https://m.edsoo.ru/7f4354a4

bubnuoreka [IOK
https://m.edso00.ru/7f43609
8

bubmnoreka IIOK
https://m.edsoo.ru/7f43564
8

bubmunoreka IIOK
https://m.edsoo.ru/7f43564
8

bubnmnorexa LIOK
https://m.edsoo.ru/7f43564
8

bubnunorexa LIOK
https://m.edsoo.ru/7f43599a

bu6nunoreka LIOK
https://m.edsoo.ru/7f435ed6



https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
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31

32

33

34

35

36

KBagparssliii TpéxuneH
KBangpaTHbiii TpExwieH

Pa3noxeHne kBagpaTHOro TPEXUWIECHA HA
MHOXHTEIH

Pa3noxeHne kBagpaTHOro TPEXUWIECHA HA
MHOKUTENH

KonTponbhas pabota nmo rTemam
"KBagparubie kopHu. CTeneHu.
KBanpatnsiii Tpexusnen"

Anrebpanueckas 1poOb

,Z[OHYCTI/IMBIG 3HAYCHHUA IICPCMCHHBIX,

BXOOAIIIUX B aJ'Il"€6paI/I'-I€CKI/Ie BBIPpAXKCHUA

I[OHYCTI/IMBIG 3HAYCHUS IICPCMCHHBIX,

BXOOAIIUX B anre6pa1/1qec1<ne BBIPpAXKCHUA

OCHOBHOE CBOWCTBO anredpanyeckon
npodu

Coxkpartenue 1podei
Coxkpartnenue apooei

Coxkpartnenue apooei

CrnoxxeHue, BBIYUTaHUE, YMHOXKEHUE U
JieTieHne anreOpandeckux Apooei
CJ'IO)KeHI/Ie, BbIYUTAaHUEC, YMHOKXCHHE U
neneHue anredpanyeckux apooei

bu6nunoreka LIOK
https://m.edsoo.ru/7f42fd38

bu6nmoreka [IOK
https://m.edsoo.ru/7f42fd38

bubnuoreka [{OK
https://m.edsoo.ru/7f42ec80

bubnuoreka [IOK
https://m.edsoo.ru/7f43038
2

bubmnoreka IIOK
https://m.edsoo.ru/7f4308e6
bubmnoreka IIOK
https://m.edsoo.ru/7f430a8a
but6mmorekxa [IOK
https://m.edsoo.ru/7f430f44
bubnunorexa LIOK
https://m.edsoo.ru/7f430f44
but6mmorekxa [IOK
https://m.edsoo.ru/7f43128c

bubanoreka LJOK
https://m.edsoo.ru/7f4315c0



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
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49

CrnosxeHue, BBIMUTAHUE, YMHOKCHUE U
JIeTICHUE aJIreOpandecKux apooeit

CJIO)KGHI/Ie, BbIYUTAHUC, YMHOKCHHUC U
JeneHne anredpanyeckux apooei

[TpeoOpa3oBaHue BBIpaKCHUMN, COICPIKAIINX
anredpanveckue Apoou

[IpeoOpa3zoBaHKe BEIPAKCHUIT, COEPIKAILIIX
anreOpandeckue Apoou

[IpeoOpa3oBaHue BBIpAXKCHUI, COACPIKAIIIMX
anreOpanveckue Apoou

KonTtponpsHas pabora mo teme
"AnreOpanyeckas JpoOp"

KBaaparHoe ypaBHeHMe

Henonnoe kBagpaTHOE ypaBHEHNE
Henonnoe kBagpaTHOE ypaBHEHNE
®dopmya KOpHEH KBaIPaTHOTO YpaBHEHUS
®dopmyna KOpHEH KBapaTHOTO YpaBHEHHS
®dopmyna KOpHEH KBaIpaTHOTO YpaBHEHUS

Teopema Buera

bu6nunoreka LIOK
https://m.edsoo.ru/7f4318c2

bu6nmoreka [IOK
https://m.edsoo.ru/7f431a20

bubnunoreka LIOK
https://m.edsoo.ru/7f43259c

bubnunoreka LIOK
https://m.edsoo.ru/7f43273
6

bubnunoreka LIOK
https://m.edsoo.ru/7f43273
6

bubnuoreka [{OK
https://m.edsoo.ru/7f431d3
6

bu6nunorexa LIOK
https://m.edsoo.ru/7f42eela
bu6nunorexa LIOK
https://m.edsoo.ru/7f42eela
bubnunorexa LIOK
https://m.edsoo.ru/7f42eela
but6mmorexa [IOK
https://m.edsoo.ru/7f42f158
but6mmorexa [IOK
https://m.edsoo.ru/7f42f3f6
but6mmorexa [IOK
https://m.edsoo.ru/7f42f5a4

bu6nunoreka LIOK
https://m.edsoo.ru/7f42fef0



https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
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52

53
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55

56

57

58

59

60

Teopema Buera

Pemenue ypaBHeHUH, CBOAAIIUXCS K
KBaJpaTHbIM

KonTtponbnast padora Ne2

Pemenne ypaBHeHUH, CBOIAIINXCS K
KBaJIPaTHBIM

[Tpocreiimue ApoOHO-palliOHATEHBIE
ypaBHEHUS

[Ipocreiimme ApoOHO-paMOHATBHEIE
YpaBHEHUS

Pemenue TeKCTOBBIX 3a7a4 € TOMOILBIO
KBaJPaTHBIX YPaBHEHUU

Penienne TeKCTOBBIX 3a4a4 ¢ MOMOIIBIO

KBaJIpaTHbIX ypaBHeHHH CaMocCTOsATEIbHAS
pabota no Teme "KBanpatHsie ypaBHeHUs"

JInHeliHOE ypaBHEHME C 1ByMs
NEePEMEHHBIMHU, €ro rpauK, IPUMEpHI
pEILIEeHNs] ypaBHEHUH B IIEJIBIX YHCIIaX

JIvuHeitHoe ypaBHEHUE C IBYMS
NEePEMEHHBIMHU, €ro rpaduK, MIPUMEpHI
pELIeHUs] YPAaBHEHM B LENBIX YHCIIAX
JIuneliHOe ypaBHEHME C IBYMs
NePEMEHHBIMHU, €ro IrpaduK, IpUMepbI
pELIeHUs] YPAaBHEHUH B LENBIX YHCIIAX

bubnunoreka LIOK
https://m.edsoo.ru/7f43007
6

but6mmoreka [IOK
https://m.edsoo.ru/7f43c542

but6mmoreka [IOK
https://m.edsoo.ru/7f4301f2

bubnuoreka [{OK
https://m.edsoo.ru/7f43c3d0

bubnunoreka LIOK
https://m.edsoo.ru/7f4328c6

bubnunoreka LIOK
https://m.edsoo.ru/7f432b6e

bu6nmorexa LIOK
https://m.edsoo.ru/7f42f75c

bu6anoreka LIOK
https://m.edsoo.ru/7f42f8f6



https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
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Pemenue cucrem AByX JTMHEHHBIX
YPaBHEHUH € ABYMS IEPEMEHHBIMU

Pewenne cucreM IByX JIMHEUHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

Pemienue cucrem IByX JTUHEHHBIX
YpaBHEHUH C ABYMS TIEPEMEHHBIMHU

[IpuMepsl penieHust CUCTEM HEJTMHEHHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU

[Ipumepsl pemieHns: CUCTEM HEIMHEHHBIX
YpaBHEHUH C IBYMS IEPEMEHHBIMU

['padmyeckas uHTEpIpETALIUSl YPABHEHUS C
JBYMsI IEPEMEHHBIMU U CHCTEM JIMHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU

I'padmuueckas uaTEpIpeTanus ypaBHEHUS C
JBYMsI IEPEMEHHBIMU U CUCTEM JIMHEWHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU

Pemenne TeKCTOBBIX 33/1a4 C IIOMOLIBIO
CHUCTEM ypaBHEHUI

Pemenne TeKCTOBBIX 3a7a4 € TOMOILBIO
CHUCTEM ypaBHEHUI

Peienne TEKCTOBBIX 3a/1a4 C IIOMOLIBIO
CUCTEM ypaBHEHUH

UucnoBble HEPABEHCTBA U UX CBOMCTBA
YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
HepaBeHCTBO ¢ 0THOM ITEPEMEHHOM

JIuHeliHbIE HEPABEHCTBA C OJJHON
[IEPEMEHHOM U UX PEILCHUE

bubmnoreka IIOK
https://m.edsoo.ru/7f43d6d
6

bu6nuorexa [IOK
https://m.edsoo.ru/7f43d6d
6

bu6nunoreka LIOK
https://m.edsoo0.ru/7f42c692



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
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JInneliHbIe HEpABEHCTBA C OJJHON
IIEPEMEHHOH U UX pelIeHHe

JInneliHbIe HEPABEHCTBA C OXHOM
IIEPEMEHHOM U UX PEILICHUE

CucreMbl TUHEUHBIX HEPABEHCTB C OJHOM
MEPEMEHHOM M MX PEIICHHE

CucreMbl TUHEIHBIX HEPABEHCTB C OAHOMN
IIEPEMEHHOI U UX pELICHHE

CucreMbl TUHEIHBIX HEPABEHCTB C OAHOMN
IIEPEMEHHOM U UX PEIICHHE

N300pakeHue pereHus IMHEHHOTo
HEpaBEHCTBA U MX CHCTEM Ha YHCIOBOU
psSIMOU

N3obpaxenue peneHus TMHEHHOTO
HEPaBEHCTBA U MX CHCTEM Ha YHCIOBOM
IpsAMOit

[IpoBepounas pabora mo remam
"HepasenctBa. CucreMbl ypaBHEHU"

[HonsTne Qpynkunu

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaYeHUN PYHKIUU

Crioco0b! 3a1aHus PYHKIUI

I'paduk pynkunu
CaoiicTBa (DyHKIIMH, UX OTOOpaXKEHHUE Ha
rpaguke

YreHue u nocTpoeHue rpagukoB GyHKIUN

bu6nunoreka LIOK
https://m.edsoo.ru/7f42c840

bubnunoreka LIOK
https://m.edsoo.ru/7f42ch88

bubmnoreka IIOK
https://m.edsoo.ru/7f42cd2c

bubmuorexa [JOK
https://m.edsoo.ru/7f42c9e4

bu6anoreka LIOK
https://m.edsoo.ru/7f42c9e4

bu6nuorexa [IOK
https://m.edsoo.ru/7f433c12

but6mmorexa [IOK
https://m.edsoo.ru/7f433d8
4



https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f433d84
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[Tpumeps! rpadukoB GpyHKINH,
OTPaXXAIOUINX PeabHbIE IPOLIECCHI
QOyHKIUH, ONHMCHIBAIOIIUE MPSIMYIO U
00paTHYIO TPOMOPIIUOHATIbHBIE

3aBHCUMOCTH, UX rpaduku

['unepOoma

['unepOomna

I'padux pynknum y = x>

Oyukmun y =x2,y = x3, y = VX, y = [X|;
rpaduueckoe penieHne ypaBHeHUN U
CUCTEM YpaBHEHUU

IToBTOpEHME OCHOBHBIX MOHSATHUN U METOI0B
KypcoB 7 U 8 Kj1accoB, 0000111eHe 3HaHuH /
Bcepoccuiickas mpoBepouHas padboTa

HToroBas KOHTpOJIbHAsA paboTa /
Bcepoccuiickas npoBepoyHast paboTta
IToBTOpEHNE OCHOBHBIX MOHATHUI U METOJIOB
KypcoB 7 U 8 KJ1accoB, 0000IIeHne 3HAHUH
IToBTOpEHKE OCHOBHBIX MOHSATUIA U METOJIOB
KypcoB 7 1 8 K1accoB, 00001eHne 3HAaHU I

IToBTOpEHNE OCHOBHBIX MOHSATUI U METOIOB
KypcoB 7 1 8 K1accoB, 00001eHne 3HAHU I

IToBTOpEHKE OCHOBHBIX MOHSATUI U METO/IOB
KypcoB 7 1 8 K1accoB, 00001eHne 3HAHU I

but6mmoreka [IOK
https://m.edsoo.ru/7f434bbc

bubmnoreka IIOK
https://m.edsoo.ru/7f4343e2

bubnuorexa [JOK
https://m.edsoo.ru/7f43457
2

bubnuorexa [JOK
https://m.edsoo.ru/7f434d3
8

bu6nuorexa [IOK
https://m.edsoo.ru/7f4371aa

bu6nuorexa [IOK
https://m.edsoo.ru/7f434eb4

bubnunorexa LIOK
https://m.edsoo.ru/7f43736¢

bubnunorexa LIOK
https://m.edsoo.ru/7f43751
0

bubnunorexa LIOK
https://m.edsoo.ru/7f4376b
4



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f4376b4

. bubnunoreka LIOK
[ToBTOpEHME OCHOBHBIX IMOHATHI H METOJIOB

101 N 1 https://m.edsoo.ru/7f436b8
KypcoB 7 U 8 KJ1accoB, 0000IIeHNEe 3HAHUT 3
n . bubnunorexa LIOK
OBTOPCHHE OCHOBHBIX ITOHATHI M METOJIOB
102 . 1 https://m.edsoo.ru/7f43785
KypcoB 7 1 8 Ki1accoB, 000011eHne 3HAHU I 3
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

[TPO'PAMME


https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f437858

9 KJIACC

Ne
n/n

10

Tema ypoka

PanyonanpHble yncia, UppalnoOHaIbHbIE
quciIa, KOHEYHbIE U OECKOHEUHbIE
JECSITUUHBIE IpOOU

MHO0XeCTBO AEHCTBUTENLHBIX YHCET,;
JIEHCTBUTEIILHBIE YHCIIA KaK OECKOHEYHBIE
JECATUYHBIC TpOOH

B3anMHO 01HO3HAYHOE COOTBETCTBUE MEXKAY
MHO>KECTBOM JICUCTBUTENBHBIX YUCEIl U
MHO>ECTBOM TOYEK KOOPAUHATHOU MPSAMOM
CpaBHeHuE 1eHCTBUTENBHBIX YUCEII,
apudMeTHIeCKHe IEUCTBHS C
JICHCTBUTEIIHBIMU YU CIIAMU
[TpubimxEHHOE 3HaYEHNE BETUYHHBI,
TOYHOCTb MPUOJINKEHUS

Oxpyrienue yncen

OkpyriieHne yucen

IIpuknaka v OLIEHKa pe3yJIbTaTOB
BBIYKCIICHUN

IIpuknka v OLleHKa pe3yJbTaToOB
BBIYMCIICHUI

JIunelinoe ypaBHeHue. PelieHue ypaBHeHUN,
CBOJAIIMXCS K JINHEHHBIM

KoanuecTBo 4acoB

KonTpoabHbl IIpakTnyeckn

JIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmorex [IOK
https://m.edsoo.ru/7f43bf66



https://m.edsoo.ru/7f43bf66

11

12
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14
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16

17

18

19

20

21

22

23

JInnelinoe ypaBHeHue. PelieHne ypaBHeHUN,
CBOJIAIINXCS K IMHEHHBIM

KBagparnoe ypaBHenue. Pemenue
YPaBHEHUH, CBOAAIIMXCA K KBaJPaTHBIM

KBanpatHoe ypaBHeHnue. Pemienne
YpaBHEHUM, CBOIALIUXCS K KBAJAPAaTHBIM

BI/IKBaI[paTHBIe YpaBHCHUA

BI/IKBaI[paTHBIe YpaBHCHUA

[Ipumepsl penieHus: ypaBHEHHU TpeTben 1
YeTBEPTOM CTENEHEN Pa3JIOKEHUEM Ha
MHOKHTEIIH

[IpuMeps! penieHust ypaBHEHUHN TPEThEH U
YETBEPTOM CTENEHEN PA3JIOKEHUEM Ha
MHOKHUTEIIN

Pemenue 1poOGHO-paliMOHAIbHBIX YpPaBHEHHH

Pemenue 1poOHO-paliMOHAIBHBIX YpaBHEHHH

Pernienne TeKCTOBBIX 3a/1au AJIreOpandecKuM
METOI0OM

Pemenne TekCTOBBIX 3ajjau aJIreOpandeckium
METOJIOM

Penrenune TeKCTOBBIX 3a/1au alreOpanyeckum
METOJIOM

[IpoBepounas pabota o Teme "YpaBHEHUS C
OJIHO nepeMeHHon"

bu6mmoreka [IOK
https://m.edsoo.ru/7f43c542

bubmuorexa [JOK
https://m.edsoo.ru/7f43c542

bu6mmoreka [IOK
https://m.edsoo.ru/7f43c3d0

bubmunorexa [JOK
https://m.edsoo.ru/7f43c3d0

bu6mmoreka [IOK
https://m.edsoo.ru/7f43c9b6

bu6mmorexa [IOK
https://m.edsoo.ru/7f43c9b6



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
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VYpaBHEHHE C IByMs IIEPEMEHHBIMHU H €T0
rpaduk

VYpaBHEeHHE C ABYMS [IEPEMEHHBIMH U €T0
rpaduk

Cucrema JIByX JUHEUHBIX YpaBHEHUH C
JIBYMsI TIEPEMEHHBIMU U €€ pelleHne

Cucrema 1ByX JUHEHHBIX YPABHEHUH €
JBYMsI IEPEMEHHBIMU U €€ PEILICHUE
Cucrema /1ByX JUHEHHBIX YPaBHEHHH €
JBYMsI IIEPEMEHHBIMU U €€ peleHne
Cucrema 1ByX JUHEHHBIX YPABHEHUH C
JBYMsI IIEPEMEHHBIMU U €€ pelleHne

Pemenne cuctem 1ByX ypaBHEHMM, OTHO U3

KOTOPBIX JINHEHHOE, a Ipyroe — BTOPOH
CTETIEHU

Pemenne cucreM 1ByX ypaBHEHHM, OHO W3

KOTOPBIX JINHEMHOE, a IPYroe€ — BTOPOl
CTEINEHU

Pemenne cucreM qByX ypaBHEHUH, OJHO U3

KOTOPBIX JINHEMHOE, a IPYyroe — BTOPOil
CTCIICHHU

Pemenue cucrem 1ByX ypaBHEHMI, OHO U3

KOTOPBIX JINHEHHOE, a Ipyroe — BTOPOM
CTETEeHH

I'padmueckas MHTEpHIpETALIUS CUCTEMBI
YPaBHEHHUH C ABYMs IEPEMEHHBIMU

bubmuoreka [JOK
https://m.edsoo.ru/7f43d0b
4

bubmuoreka [JOK
https://m.edsoo.ru/7f43d0b
4

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d23a

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d55a



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
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Pemenmne TeKCTOBBIX 3a/1a4 anreOpandecKum
CcIocoooM

Pemenne TeKCTOBBIX 3a/1a4 alre0OpanyecKumM
cnocobom CamocrosTenbHas padoTa Mo TemMe
" Cucremsbl ypaBHEHUN"

Huarnoctuueckas padota Nel

HucnoBsle HEPABEHCTBA U UX CBOMCTBA
YucnoBsle HEPABEHCTBA U UX CBOMCTBA

JInHeliHbIe HEPABEHCTBA C OJJHON
IIEPEMEHHOM U UX PEIICHHE

JIvHeitHbIe HEpaBEHCTBA C OJHOM
MIEPEMEHHOMN U UX PEIICHUE

JInHeliHbIE HEpABEHCTBA C OJJHON
MIEPEMEHHOM U UX PEIICHHE

CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU
MIEPEMEHHOM U UX PEIICHHE

CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM U UX PEIICHUE
CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU

MIEPEMEHHOM U UX PEIICHHE

KBaIlpaTHLIC HCPAaBCHCTBA U UX PCHICHUC

KBagpaTHbIe HEPABEHCTBA U UX PELICHUE

KBanpaTHble HepaBeHCTBA U UX PELLIEHUE

bubmuorexa [JOK
https://m.edsoo.ru/7f43ad5a

bubmuorexa [JOK
https://m.edsoo.ru/7f43af08

bu6mmoreka [IOK
https://m.edsoo.ru/7f43af08

bu6mmoreka [IOK
https://m.edsoo.ru/7f43af08

bu6mmoreka [JOK
https://m.edsoo.ru/7f43b09
8

bu6mmoreka [JOK
https://m.edsoo.ru/7f43b21e

bu6mmoreka [JOK
https://m.edsoo.ru/7f43b5a2



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
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KBagparHblie HepaBEHCTBA U UX PEILICHUE

KBa,I[paTHBIC HCPaBCHCTBA U UX PCHICHUEC

I'padmueckas uHTEpHIpETALINS HEPABECHCTB U
CHUCTEM HEPaBEHCTB C JBYMS IIEPEMEHHBIMU

I'paduueckas uHTEpIIpETalINS HEPABEHCTB U
CUCTEM HEPaBEHCTB C JBYMSI IEPEMEHHBIMU
[TpoBepounas pabota o Teme
"HepaBenctpa"

KBanpartuunas ¢pyHkius, e€ rpaduk u
CBOMCTBa

KBanpartuunas ¢pyHkius, e€ rpaduk u
CBOMCTBA

KBanpatuunas QyHkius, e€ rpadguk u
CBOMCTBA

[TapaGomna, KOOPAUHATHI BEPIIMHBI
napaboibl, 0Ch CHMMETPHUH MapadoIbl
[Tapabomna, KOOpAMHATHI BEPIIMHBI
napaboIIbl, 0Ch CHMMETPHH MapadoIbl
[Tapa6omna, KOOpAUHATHI BEPITHHBI
napaboITbl, 0Ch CHMMETPHH MapadoIbl
[Tapaboua, KOOpAMHATHI BEPIITUHBI
napaboibl, 0Ch CHMMETPHUH MapadoIbl
[Tapabomna, KOOpAUHATHI BEPITHHBI
napaboITbl, 0Ch CHMMETPHH MTapadoIbl

bubmuorexa [JOK
https://m.edsoo.ru/7f43b09
8

bu6mmoreka [IOK
https://m.edsoo.ru/7f4396¢c6

bu6mmoreka [IOK
https://m.edsoo.ru/7f43984
2

bu6mmoreka [JOK
https://m.edsoo.ru/7f4399b
4

bu6mmoreka [IOK
https://m.edsoo.ru/7f439eb4

bu6mmoreka [IOK
https://m.edsoo.ru/7f43a03a

bu6mmoreka [JOK
https://m.edsoo.ru/7f43alac

bu6mmorekxa [IOK
https://m.edsoo.ru/7f43a31e

bu6mmorekxa [IOK
https://m.edsoo.ru/7f43a526



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
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[Tapabosna, KOOpAMHATHI BEPIIMHBI
napaboIIbl, 0Ch CHMMETPHH 1apadoJIbl

I'paduku Gpynkumit: y = kx, y=kx + b,
y=k/x, y=x3, y=vX, y=[x|
I'paduku pyrkmii: y=kx, y=kx + b,
y=K/X, y=x°, y=vX, y=[X|
I'paduku Gynkmmit: y = kx, y=kx + b,
y=k/x, y=x3, y=vX, y=[x|
I'paduku Gynkmmit: y = kx, y=kx + b,
y=k/x, y=x3, y=vX, y=[x|
I'paduku pynkumit: y = kx, y=kx + b,
y=k/x, y=x3, y=vX, y=[x|
I'paduku Gynkmmit: y = kx, y=kx + b,
y=k/x, y=x3, y=vX, y=[x|

[IpoBepounas pabdora o reme "dynkun"

TTousTHe YnCIOBOM MOCIIEN0OBATEILHOCTH

3agaHue MociIeq0BaTEIbHOCTH
peKyppeHTHOI popmyIoi u hopmysoit n-ro
qjIeHa

ApudmeTrnueckasi U reoMeTpuyecKas
IPOrpeccuu

Apudmernueckas 1 reoMeTpuIecKas
IIPOrpeccCum

@®opMysbl N-TO YieHa apuPpMETHIECKON U

T€OMETPUYECKON MTPOTrPECCUM, CYMMBI
IIEPBBIX N YWICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43ab84

bu6mmoreka [IOK
https://m.edsoo.ru/7f43e6¢c6

bu6mmoreka [IOK
https://m.edsoo.ru/7f43ebda

bu6mmoreka [JOK
https://m.edsoo.ru/7f43ed7e

bu6mmorekxa [IOK
https://m.edsoo.ru/7f43f3b4

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f58a



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
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@opMyIibl N-TO WieHa apu(pMETHIECKON 1
reOMETPUYECKON TPOrPeCcCrii, CyMMBI
IIEPBBIX N YICHOB

@opMyIibl N-TO WieHa apu(pMETHIECKON U
F€OMETPUYECKON ITPOTrPECCUM, CYMMBI
IEPBBIX N YJIECHOB

®dopMyIbl N-ro YiaeHa apuhMeTHUIECKON 1
r€OMETPUYECKON ITPOTPECCUM, CYMMBI
IEPBBIX N YJICHOB

@®opMyIibl N-To WieHa apupMeTHIecKoi u
TEOMETPUUYECKOHN MPOTPECCUI, CYyMMBI
IIEPBBIX N YICHOB

H300paxeHne wieHOB apupMeTUIeCcKoi u
reOMEeTPUUECKOM Mporpeccuii TOUKaMu Ha
KOOPJAMHATHOM MJIOCKOCTH

N306paxkenue 4jieHoB apupMETHIECKON 1
TF€OMETPUUYECKON MTPOTrPECCU TOUKaMH Ha
KOOpPJMHATHOM INIOCKOCTH

JIMHENHBIN U YKCTIOHEHIIMATIBbHBIA POCT

CrnoxHEIe IMPONLCHTHI

CI10XHBIE TPOLICHTHI

[IpoBepounas padora mo teme "UncnoBsie
OCJIENOBATEIILHOCTH "

[ToBTOpeHnue, 06001IeHNE U cUCTeMaTH3aIUs
3HaHUU. 3anuch, CpPaBHEHUE, JEHUCTBUS C

bubmuoreka [JOK
https://m.edsoo.ru/7f43ef2c

bubmuoreka [JOK
https://m.edsoo0.ru/7f43f0c6

bubmuorexa [JOK
https://m.edsoo.ru/7f43f72e

bubmuorexa [JOK
https://m.edsoo.ru/7f43f8a0

bu6mmoreka [JOK
https://m.edsoo.ru/7f43fe0e

bu6mmoreka [JOK
https://m.edsoo.ru/7f4401a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f440418



https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

86

87

88

89

90

91

92

93

94

95

JIEMCTBUTEIIbHBIMU YUCJIAMH, YUCIOBAsI
npsimast

[ToBTOpeHUE, 0600IIEHNE U CHCTEMAaTH3aIlUs
3HaHuM. [IpoLeHThI, OTHOLIEHUS, IPONIOPLIUU

IToBTOpEHME, 0000IIEHNE U CUCTEMATH3AIIH
sHaHuil. OKpyrieHue, NpuoIMKeHHE, OIeHKA

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
3HaHWii. Perienne TekCcToOBBIX 3a1a4
apuPMETHYECKUM CIIOCOOOM

Jnarnoctrueckas padora Ne3

[ToBTOpeHue, 0000IICHNE U CUCTEMATH3AIIHS
3HaHWii. Perienne TekcToBBIX 3a1a4
apuPMETHYECKUM CIIOCOOOM

[ToBTOpeHnue, 0600IIEHNE U CUCTEMATH3AITUS
3HaHUM. PellieHne TEKCTOBLIX 3a1a4
apru(METHUECKUM CII0COO0M

[ToBTOpEeHue, 0600IIEHNE U CUCTEMATH3AITUS
3HaHui. [IpeobpazoBanue anredpandecKkux
BI)Ipa)KCHI/II\/JI, AOIYCTUMBIC 3HAYCHUA

[ToBTOpeHnue, 0600IIEHNE U CHCTEMAaTH3AITUs
3HaHuil. [IpeobpazoBanue anredpandecKkux
BBIpa)KeHI/II\/II, AOIYCTUMBIC 3HAYCHUA

[ToBTOpenue, 06001IeHNE U cUCTeMaTH3aIUs
3Hanuii. [IpeoOpazoBanue anrebpandeckux
BBIPOKEHHM, TIOTyCTUMbBIC 3HAUCHHS

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
3Hanuil. [IpeobpazoBanue anredpanveckux
BBIPKEHUM, IOTyCTUMbIEC 3HAUCHHS

bubmuorexa [JOK
https://m.edsoo.ru/7f443b1
2

bubmuorexa [JOK
https://m.edsoo.ru/7f443cd4

bu6mmoreka [IOK
https://m.edsoo.ru/7f443fea

bu6mmoreka [IOK
https://m.edsoo.ru/7f4441ca

bu6nmoreka [JOK
https://m.edsoo.ru/7f44436
4

bu6mmoreka [JOK
https://m.edsoo.ru/7f4446f2

bu6mmorekxa [IOK
https://m.edsoo.ru/7f444a94



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94

96

97

98

99

100

101

102

[ToBTOpeHue, 06001IeHNE U CHCTEMATH3aIUS
3HaHUW. DYHKIMU: TOCTPOECHUE, CBOMCTBA
M3YYEHHBIX QYyHKIUI

[ToBTOpEeHUE, 06001IEHNE U CHCTEMATH3aIUs
3HaHu. OYHKIUU: IOCTPOCHUE, CBOMCTBA
U3yYEHHBIX (DYHKIMNA

[ToBTOpenue, 0000IIEHNE U CUCTEMAaTH3ALMS
3HaHUU. OYHKIMU: IOCTPOEHUE, CBOMCTBA
U3yYEHHBIX (QYHKIHNA

[ToBTOpEHKE, 000OIICHNE U CUCTEMATU3 A
3HaHuU. OYHKIKU: TOCTPOCHUE, CBOWCTBA
W3YYEHHBIX QYHKIUI

[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs
3HaHui. ['paduueckoe pelieHne ypaBHEHHM
U UX CUCTEM

[ToBTOpeHnue, 0600IIEHNE U CUCTEMATH3AITUS
3HaHui. ['padmyeckoe pelieHne ypaBHEHUI
U UX CHCTEM

O0001IeHNe U cCUCTEMaTU3aLNS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

bubmuoreka [JOK
https://m.edsoo.ru/7f444c56

bubmumoreka [IOK
https://m.edsoo.ru/7f444f44

bubmuorexa [JOK
https://m.edsoo.ru/7f44516a

bubmuorexa [JOK
https://m.edsoo.ru/7f4452e6

bu6mmoreka [IOK
https://m.edsoo.ru/7f44551
6



https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516
https://m.edsoo.ru/7f445516

I'eomeTpus

7 KJIACC

Ne i/

o N o o

10

11

Tema ypoka

[Ipocreiimue reomeTpuyeckre 00bEKThI

MHOFOYFOJ'IBHI/IK, JJOMaHas1
CMeKXHBIC U BCPTUKAJIBHBIC YTJIbI

CMexHbIC U BCPTUKAJIBHBIC YTJIbI

CMexHbIe U BEPTUKAJIBHBIE YIJIBI
CMexHbIe U BEPTUKAJIbHBIE YIJIbI
CMexHbIe U BEPTUKAJIBHBIE YIJIBI
CMexHbIe U BEPTUKAJIbHBIE YIJIbI

N3mepeHne IMHENHBIX U YTI0BBIX
BEJINYMH, BEIYUCIIEHUE OTPE3KOB U YIJIOB
N3mepeHne TMHENHBIX U YTIOBBIX
BEJINYMH, BBIYMCIIEHUE OTPE3KOB U YIJIOB

N3mepenue INHEWHBIX U YTIIOBBIX
BEJINYUH, BBIYUCIIEHNE OTPE3KOB U YIJIOB

KoaudecTBO 9acoB

Bcero

KoHTpoabHbI
e padoThbI

IpakTuyeckue
padoThI

DJIEKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

bubmuorexa [IOK
https://m.edso00.ru/8866b72
4

bubmnoreka IIOK
https://m.edso00.ru/8866ch6a
bubmnoreka IIOK
https://m.edso0.ru/8866c5c0

bu6nuorexa [IOK
https://m.edso0.ru/8866c7be

but6mmorexa [IOK
https://m.edso00.ru/8866c3ea



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

12

13

14

15

16

17

18

19
20

21

22

23

24

25

N3mepenue JIMHEUHBIX U YIJIOBBIX
BEJINYUH, BEIYUCIIEHUE OTPE3KOB U YII0B

[lepumerp u maomans Guryp,
COCTABIJICHHBIX U3 MPSIMOYTOJIbHUKOB

[lepumerp u mnomans Guryp,
COCTaBJICHHBIX U3 MPSAMOYTOJbHUKOB

[TonsiTHE O paBHBIX TPEYrOJbHUKAX U
[IEPBUYHBIC NIPECTABICHUSA O PABHBIX

¢burypax

Tpu npusHaka paBeHCTBA TPEYTOJIbHUKOB
Tpu npu3Haka paBeHCTBA TPEYTOJIbHUKOB

Tpu npusHaka paBeHCTBA TPEYTOJIbHUKOB

Tpu npu3Haka paBeHCTBA TPEYrOJIbHUKOB

Tpu npusHaka paBeHCTBA TPEYTOJIbHUKOB
KontponbHas padora Nel

IIpu3Haku paBeHCTBA MPAMOYTOJIBHBIX
TPEYrOJIbHUKOB

[Ipu3Haky paBeHCTBA MPSAMOYTOJIBHBIX
TPEYrOJIbHUKOB

CBOMCTBO MeIMAHBI IPSIMOYTOJIBHOTI'O
TPEYTrOoJIbHUKA, TPOBEAEHHON K THIIOTEHY3€
CBolicTBO MeIMaHBbI MIPSIMOYTOJIBHOTO
TPEyroJIbHUKA, IPOBEAEHHON K TUIIOTEHY3¢€

bubnunoreka LIOK
https://m.edso00.ru/8866ce80

bubnunoreka LIOK
https://m.edsoo.ru/8866d1fa

bubnunoreka LIOK
https://m.edso00.ru/8866d34e
bu6anoreka LIOK
https://m.edso00.ru/8866e01e

bubnmorexa LIOK
https://m.eds00.ru/8866e88e

bubnunorexa LIOK
https://m.edso0.ru/8866e9ec



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e9ec

26

27

28

29

30

31

32
33

34

35

36

37
38

39

PaBHOOEIpeHHBIC M PABHOCTOPOHHUE
TPEYroJIbHUKU

[Ipu3naku u cBOICTBAa paBHOOEAPEHHOTO
TpPEeYrojJbHUKa

[Tpu3Haku ¥ CBOICTBA paBHOOEAPEHHOTO
TPEYroJIbHUKA

[Ipu3Haku u cBOMCTBAa paBHOOEAPEHHOTO
TpEeyroJbHUKa

HepasencrBa B reomerpun
HepasencrBa B reomerpun

HepaBeHncTBa B reomeTpuu

HepasencrBa B reomerpun
[IpsiMOYTOBHBIN TPEYTrOJIBHUK C YTIIOM B
30°

[IpsiMOYTOBHBIN TPEYTrOJBHUK C YTIIOM B
30°

[Tpu3HaKK paBeHCTBA TPEYTOJILHUKOB.
[IpoBepounas pabora o reme
"TpeyronsHukn"

[TapannensHble npsMbIe, UX CBOMCTBA

[TaTeiit noctynar EBkina

HakpecT nexanue, COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbI, 00pa30oBaHHbIE TIPU

bubnunoreka LIOK
https://m.edsoo0.ru/8866d6fa

bubnunorexa LIOK
https://m.eds00.ru/8866d88
0

bu6nmorexa [IOK
https://m.eds00.ru/8866d88
0

bubnunoreka LIOK
https://m.eds00.ru/8866e26c¢

bubmuoreka [IOK
https://m.edso0.ru/8866e3a2

bubnmorexa LIOK
https://m.edso0.ru/8866eb22

bubmunoreka IIOK
https://m.edso0.ru/8866echc

but6mmorekxa [IOK
https://m.edso00.ru/8866ef64

bubnunorexa LIOK
https://m.eds00.ru/8866f086



https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086

40

41

42

43

44

45

46

47

[IEPECCUCHUH NapAIUICIIBHBIX MPAMBIX
CeKyIleun

Haxkpect nexaniue, COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTIJIbI, 00pa30BaHHbIE ITPU
[IEPECCUCHUH NapAIUICIIBHBIX MPAMBIX
CeKylIei

Hakpect nexaiue, COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTIJIbI, 00pa30BaHHbIE ITPU
[IEPECCUECHUH NapAIUICIIBHBIX MPIMBIX
CeKylIei

HakpecT nexaiue, COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbI, 00pa30BaHHbIEC IPU
[IEPECCUECHUH NapAIUICIIBHBIX MPSIMBIX
CeKylIei

Hakpecr nexaiune, COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbI, 00pa30BaHHbIE IPU
[IEPECCUCHUH MapAIICIIbHBIX MPAMBIX
CeKylIei

IIpu3Hak napajnenbHOCTH NPSIMBIX Yepes
PaBEHCTBO PACCTOSIHUM OT TOYEK OJHOU
MIPSIMOM 10 BTOPOU MPSIMOI1

[Ipu3Hak napayenbHOCTH NMPSMBIX Yepe3
PaBEHCTBO PACCTOSIHUM OT TOYEK OJHOU
IIPSIMOM 10 BTOPOU MPSAMOM

CymMma yriioB TpeyrojibHUKa

CYMMa YIJIOB TPEYTOJIbHUKA

bu6nuorexa [IOK
https://m.eds00.ru/8866f3b0

but6mmorekxa [IOK
https://m.eds00.ru/8866f630

bubanoreka [JOK
https://m.eds00.ru/8866f8ba



https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba

48
49

50

51

52

53
54

55

56

57

58

59

60
61

BHemrnue yriel TpeyrojibHUKa

BHemrnue yriel TpeyrojibHUKa

[TpoBepounas paboTa 1o teme
"[lapasienbHble psIMbIE, CyMMa yIJIOB
TPEyroJbHHUKA"

OKpy>XHOCTb, XOPJIbI U TUAMETP, X
CBOICTBa

KacarenwHas OKPY’KHOCTHU

OKPY)KHOCTB, BIIMCAHHAsA B yIoJl

OKpy>KHOCTb, BIIUCAHHAS B YIOJI

[Tonstne o I'MT, npumeHeHue B 3a1a4ax

[Tonstue o I'MT, npumenenue B 3a1avax

EI/ICCCKTpI/ICa 151 CCpC,HPIHHLIﬁ
NEPUNCHAUKYIIAP KaK TrCOMETPHICCKUC
MECTa TOUYCK

OKpyKHOCTb, OTIMCAHHAs1 OKOJIO
TPEyroJibHUKa

OKpyXHOCTb, OIIMCAHHAsA OKOJIO
TPEYroJIbHUKA

OKPY)KHOCTI), BIIMCaHHAs B TPCYTOJIbHHUK

OKpy’KHOCTb, BIIUCAHHAS B TPEYTOJIbHUK

bubnunorexa LIOK
https://m.edsoo.ru/8866fa5e

bu6nmmoreka [IOK
https://m.edsoo.ru/8866fe6e

bub6nmoreka [IOK
https://m.edso00.ru/8867080
0

bubnuoreka [{OK
https://m.edso00.ru/88670e9a

bu6nmorexa LIOK
https://m.edso00.ru/8867013e

bubnmorexa LIOK
https://m.eds00.ru/8867050
8

but6mmorexa [IOK
https://m.eds00.ru/88670a62

bubnmnorexa LIOK
https://m.eds00.ru/8867103¢



https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e

62

63

64

65

66

67

68

[Ipocreiimne 3axa4n Ha IOCTPOEHUE

[Ipocreiimue 3aja4u Ha MOCTPOEHUE

ITpoBepounas paboTa 1o Teme
"OKpy>KHOCTb U KpyT. 'eomeTpuueckue
nocTpoeHus"

[ToBTOpEeHME M 0000IIIEHNE 3HAHUI
OCHOBHBIX TIOHSITHI U METOJIOB Kypca 7
Kjacca

KonTponbnas padorta Ne3

[ToBTOpEeHMe U 06001IeHNE 3HAHUI
OCHOBHBIX TIOHSITUI U METOJIOB Kypca 7
KJacca

[ToBTOpenue u 0600IIeHNE 3HAHUI

OCHOBHBIX IIOHSATHH U METOIOB Kypca 7
KJ1acCa

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

bubnunorexa LIOK
https://m.eds00.ru/8867118
8

bu6nunoreka LIOK
https://m.edsoo.ru/886712d
2

bu6nunoreka LIOK
https://m.edso00.ru/8867146
2

bubnunoreka LIOK
https://m.edso00.ru/886715b
6

bubnunoreka LIOK
https://m.edso00.ru/886716ec

bu6anoreka LIOK
https://m.edso00.ru/886719bc



https://m.edsoo.ru/88671188
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

8 KVIACC

Ne
n/n

Tema ypoka

[Tapannenorpamm, ero npu3Haku U CBOWCTBA

[Tapannenorpamm, ero npu3Haky U CBOWCTBA

[Tapannenorpamm, ero npu3Haku U CBOWCTBA

YacTHble ciyyay napauiesorpaMMoB
(IpsAMOYTONBHUK, pOMO, KBaJparT), UX
MIPU3HAKU U CBOMCTBA
YacTHble cyyan napamuiesorpaMMoB
(IpsAMOYTOJIBHUK, POMO, KBasIpaT), UX
IIPU3HAKU U CBOMCTBA
YacTtHbIe cayyan napauienorpaMMoB
(IpsAIMOYTOJILHUK, pOMO, KBaJparT), UX
IIPU3HAKU U CBOMCTBA

Tpaneuus

PaBHOOOKAs ¥ IPSIMOYTOJIbHASL TPANICLIUU

PaBHOOOKas 1 IpsIMOYTOJIbHAS TPATIIIUH

KoanuecTBo 4acoB

Bcero

KoHTpoabHbI
e padoTsl

[MpakTnyeckn
e padoThl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/88671af2

bubnuorexa [JOK
https://m.edso00.ru/88671ca0
bubmnoreka IIOK
https://m.edso0.ru/88671cal

bubmnoreka IIOK
https://m.edso00.ru/88671dea

bu6nuorexa [IOK
https://m.eds00.ru/88671f20

bu6nuorexa [IOK
https://m.eds00.ru/8867209c¢c

bubnunorexa LIOK
https://m.eds00.ru/8867235
8

but6mmoreka [IOK
https://m.eds00.ru/8867252e

bubanoreka LJOK
https://m.eds00.ru/8867285
8



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672858

10

11

12

13

14

15

16

17

18

19

20

MeTOI[ YABOCHUA MCIUAHBI

LenTpanpHasi cCUMMETpUs

ITpoBepounas paboTa 1o Teme
"YeTbIpEXyroJbHUKN"

Teopema darneca u Teopema o
MIPONOPLUUOHAIBHBIX OTPE3KAX

CpenHsist TUHUS TPEYroJIbHUKA

CpenHsist TUHUS TPEYTroJIbHUKA

Tpaneuus, e€ cpenuss TuHUA

Tpaneuus, e€ cpenHss JTMHUA

HpOHOpHI/IOHaHBHBIC OTPC3KU

[TponopumoHanbHbIE OTPE3KU

HeHTp MacC B TPCYTrOJIbHHUKE

bubnunoreka LIOK
https://m.edso0.ru/88672b1
4

bubnunoreka LIOK
https://m.edso0o.ru/88672b1
4

bub6nmoreka [IOK
https://m.edso00.ru/88672c9a

bubnunoreka LIOK
https://m.eds00.ru/8867337a

bubnunoreka LIOK
https://m.eds00.ru/88672e0c

bubnunoreka LIOK
https://m.edso00.ru/88672f38

bu6nmorexa LIOK
https://m.eds00.ru/8867235
8

bubmmoteka IIOK
https://m.eds00.ru/8867306
4

bu6mmoteka IIOK
https://m.eds00.ru/8867379
4

bubnunorexa LIOK
https://m.eds00.ru/8867379
4

bubnunorexa LIOK
https://m.edso0.ru/886738fc



https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc

21

22

23

24
25

26

27

28

29

30

31

32

33

Kontponbnas padora Nel

[Tono6uble TpeyronpHuku. Tpu nMpu3HaKa
o1001sI TPEYroOJIbLHIUKOB

Tpu npusHaka nogo0ust TPeyroJbHUKOB

Tpu npusHaka nogo0ust TpeyroJbHUKOB

Tpu npusHaka nogo0us TpeyroJbHUKOB

[Ipumenenue moaooust MpU perieHUH
MPAKTUYECKHX 3a7a4

CamocrosiTenbHas padboTa 1o Teme
"I[lonoOHbIE TPEYTroJbHUKH"

CBOﬁCTBa nﬂomaneﬁ FCOMeTpI/I‘IeCKI/IX
¢uryp

(DopMy.TIBI AJid r1omaan Tpe€yrojbHUKa,
nmapajjicjaorpaMmma

(DopMy.TIBI AJid riomaan Tpe€yrojbHUKa,
nmapajjicjaorpaMmma
(DopMy.TIBI JJId T1iomaan Tpe€yrojbHUKa,
nmapajjicjiorpaMmma

(DopMy.TIBI JJId T1iomaan Tpe€yrojbHUKa,
nmapajjicjiorpaMmma

®opMmyIbl 114 MJIOUIAAN TPEYTOIbHUKA,
napajiesiorpaMma

bubnunoreka LIOK
https://m.eds00.ru/88673a78

bubnunorexa LIOK
https://m.edso00.ru/88673bae

bubnunoreka LIOK
https://m.eds00.ru/88673d5
2

bubmuoreka [IOK
https://m.eds00.ru/8867400e

bubnunoreka LIOK
https://m.eds00.ru/8867445a

bu6nmorexa LIOK
https://m.edso00.ru/886745fe

bubnmorexa LIOK
https://m.edso00.ru/8867486
0

bubmnoreka IIOK
https://m.edso00.ru/88674a22

bubnunorexa LIOK
https://m.edso0.ru/88674a22

bubnunorexa LIOK
https://m.eds00.ru/8867528
8

bubanoreka [JOK
https://m.eds00.ru/8867542c



https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c

34

35

36
37

38

39

40

41

42

43

44

45
46

47

Brruncnenue miomaaei ciaoxkHbIX GUryp

[Tnomanu duryp Ha kieTyaToir Oymare
[Tnomanu mogoOHBIX puryp

[Tnomanu momgoOHBIX Guryp

3a;[a111/1 C IPAKTHUYCCKUM COACPIKAHUCM

3a;[a111/1 C IPAKTHUYCCKUM COACPIKAHUCM

Pemrenue 3agad ¢ moMOMbIO METOAA
BCIIOMOTaTeIbHON IIJIOIIA/IN

[Tposepounas padora o reme "[lnomans"

Teopema [Iudaropa u e€ npumeHenue

Teopema [Mudaropa u e€ npumeHenue

Teopema [Iudaropa u e€ npumeHenue

Teopema [Iudaropa u e€ npumeHenue
Teopema [Tudaropa u e€ npumeHnenne

Omnpenenenne TPUrOHOMETPUUECKUX
(GyHKIMN OCTPOTo yria npsiMOyroibHOTro
TPEyroJIbHUKA, TPUTOHOMETPUUYECKHUE

bubnunoreka LIOK
https://m.edso00.ru/88674e78

bu6nmoreka [IOK
https://m.eds00.ru/8867473e

bubmuoreka [IOK
https://m.edso00.ru/8867555
8

bubnuoreka [{OK
https://m.edso00.ru/8867568
4

bubnunoreka LIOK
https://m.eds00.ru/88674190

bu6nmorexa LIOK
https://m.eds00.ru/8867579c

bubmnoreka IIOK
https://m.eds00.ru/8867591
8

bu6nmorexa LIOK
https://m.edso00.ru/8867591
8

bubnunorexa LIOK
https://m.edso0.ru/88675abc

bubanoreka LJOK
https://m.eds00.ru/88675d3
2



https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675d32

48

49
50

51

52

53

54

55
56

S7

58

59

60

COOTHOIIICHUS B MIPSMOYTOJIbBHOM
TpEeYrojbHUKE

OcHoBHOE TPUTOHOMCTPHUYCCKOC TOXKIACCTBO

OcHoBHOE TPUTOHOMCTPHUYCCKOC TOXKIACCTBO

OcHoOBHOE TPUT'OHOMETPHUUYECKOE TOXKIAECCTBO

KonTponbnas padora no teme "Teopema
[Mudaropa u Havyana TpuroHomerpun"

BrnivcaHnHbIE U IEHTpaJIbHBIE YIJIBI, YOI
MEXKy KacaTeJIbHOW U XOpAOoU

Bnucannble v ieHTpaIbHbIE YIIIBI, YTOI
MEXy KacaTeJbHOU U XOpI0H

BrucanHubie U IEHTpaIbHBIE YIUIBI, YIOJI
MEXKy KacaTeJIbHOW U XOpAOU

VYTasl MeXYy XOpJaMH U CEKYIIUMHU
VYTibl MEXAY XOp/IaMHU U CEKYIIUMU

Brucanusie 1 onmMcaHHBIE
LIGTBIpéXYFOJ'[BHI/IKI/I, ux HpI/ISHaKI/I %1
CBOMCTBA

Brmcannrnie 1 onnucanHbIe
YETBIPEXYTOJIbHUKH, UX IIPU3HAKU U
CBOMCTBA

Bnucannsie u onucaHHbIe
YETBIPEXYTOJIbHUKH, UX IIPU3HAKU U
CBONCTBA

[IpumeneHne CBOMCTB BIIMCAHHBIX U
ONMCAaHHBIX YETHIPEXYTOJIBHUKOB IIPU
pELIEHUHU TEOMETPUUECKUX 3aa4

bubnunorexa LIOK
https://m.edso00.ru/88675f44

bubnunoreka LIOK
https://m.edsoo.ru/8a1407e8

bubnuoreka [{OK
https://m.edsoo.ru/8a1415b2

bubnunoreka LIOK
https://m.edso0.ru/8a141940

bubnunoreka LIOK
https://m.edsoo.ru/8al41b34

bu6nmorexa LIOK
https://m.edsoo.ru/8a140f86

bubnunorexa LIOK
https://m.edsoo.ru/8a1416d4

but6mmoreka [IOK
https://m.edsoo.ru/8a1416d4



https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4

61

62

63

64

65

66

67

68

IIpuMeHeHne CBOWCTB BIIMCAHHBIX U
OINMCAHHBIX YETHIPEXYTOJbHUKOB IIPH
pEILIECHNN T€OMETPUYECKUX 3a/1a4

B3anMHOe pacnonoxeHue 1Byx
OKPY’KHOCTEH, 00II1e KacaTeJIbHbIE

Kacanue okpyxHocTel

CamocrosTenbHas paboTa o Teme "Vribl B
OKpPYKHOCTH. Brincanuble 1 onucaHHble
YeThIPEXyTrOJbHUKH"

IToBTOpPEHNE OCHOBHBIX MOHSITHI U METOJIOB
KypcoB 7 U 8 Kj1accoB, 0000I1IeHre 3HAHUN

[ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB
KypcoB 7 u 8 Ki1accoB, 0000IIeHre 3HAHUN

KonTponbnas padorta Ne3

[ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB
KypcoB 7 u 8 KjaccoB, 000011eHne 3HaHU I

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

but6mmoreka [IOK
https://m.edsoo.ru/8a1410a8

but6mmoreka [IOK
https://m.edsoo.ru/8a1410a8

bubmuoreka [IOK
https://m.edsoo.ru/8a141c88

bubnuoreka [{OK
https://m.edsoo.ru/8al41ddc

bubnunoreka LIOK
https://m.edsoo.ru/8al4lefe

bubanoreka LIOK
https://m.edso0o.ru/8a142368

bubmuoreka [IOK
https://m.edsoo.ru/8al420ac



https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KJIACC

Ne
n/n

10

11

12

Tema ypoka

Onpe/ienieHre TPUTOHOMETPHYECKUX
¢bynkuit yrinos ot 0° 1o 180°

@opMyIIbl IPUBEACHUS
Teopema KOCHHYCOB
TeopeMa KOCHHYCOB

TeopeMa KOCHHYCOB

Teopema cuHycoB

Teopema cunycoB

Teopema cuHycoB

Haxoxnenue 1uH CTOPOH U BEJIMYUH YTJI0B
TPEYrOJIbHUKOB

Pemrenne TpeyroibHUKOB
Pemrenne TpeyroibHUKOB

Pemrenne TpeyroyibHUKOB

KoanuecTBo 4acoB

Bcero

KoHTpoabHbI
e padoTsl

[MpakTnyeckn
e padoThl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/8al424bc

bubmuorexa [JOK
https://m.edsoo.ru/8a14336¢

bubmuorexa [JOK
https://m.edsoo.ru/8al42d5e

bu6nuorexa [IOK
https://m.edsoo.ru/8al42e8a

bubanoreka LIOK
https://m.edsoo.ru/8a1430b
0

bubmuorexa [{OK
https://m.edsoo0.ru/8al42ac0
bubmuoreka [{OK
https://m.edsoo.ru/8al42ac0
but6mmorexa [IOK
https://m.edsoo.ru/8al42ac0



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

13

14

15

16

17

18

19

20

21

22

23

24

Pemenuie TpeyroibHIUKOB

[IpakTHueckoe NpUMEeHEHHE TEOPEM CHUHYCOB
1 KOCUHYCOB

[IpakTueckoe NpUMEHEHUE TEOPEM CHHYCOB
1 KOCUHYCOB

KontponbHas padota nmo teme "Perenue
TPEyroJbHUKOB"

[Tonstre o mpeoOpazoBaHUM MOAOOHS

COOTBGTCTBGHHHG DJICMCHTBI HOI[O6HLIX
¢uryp

COOTBGTCTBGHHHG DJICMCHTBI HOII06HI>IX
¢uryp

TeopeMa 0 pousBeACHUN OTPE3KOB XOP,
TeopeMa (0] HpOI/ISBeHeHI/II/I 0Tp€3KOB
CEKYILIUX, TEOpEMa O KBaJpaTe KacaTeJIbHOU

TeopeMa 0 pou3BeACHUN OTPE3KOB XOP,
TE€OpEMa O IIPOU3BENECHUN OTPE3KOB
CEKYIINX, TEOpEMa O KBaJpare KacaTelIbHON
TeopeMa 0 pousBeACHUN OTPE3KOB XOP/,
TE€OpEMa O IIPOU3BENECHUN OTPE3KOB
CEKYILIUX, TEOpEMa O KBaJpaTe KacaTelIbHON
[IpuMeHeHne TeopeM B peleHnn
r€OMETPUYECKHX 3a/1a4

IIpuMeHeHne TeopeM B pelleHUun
F€OMETPUYECKHX 3a/1a4

bubnunoreka LIOK
https://m.edsoo.ru/8al42ac0

bubnunorexa LIOK
https://m.edsoo.ru/8al42c3c

but6mmoreka [IOK
https://m.edsoo.ru/8a14392a

bubnuoreka [{OK
https://m.edsoo.ru/8al43ab0

bubnunoreka LIOK
https://m.edsoo.ru/8al43de4

bu6nmorexa LIOK
https://m.edsoo.ru/8a14406e

bu6nmorexa LIOK
https://m.edsoo.ru/8al441a4

but6mmoreka [IOK
https://m.edsoo.ru/8al442da

but6mmorexa [IOK
https://m.edsoo.ru/8a143f06

bubnunorexa LIOK
https://m.edso0.ru/8al1443fc



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc

25

26

27

28

29

30

31

32

33

34

35

36

[IpumeneHue TeopeM B pelIeHUH
F€OMETPUUYECKUX 3a/1a4

KonrtponsHas pabora o Teme
"ITIpeoOpa3zoBanue mogodbus. Merpuueckue
COOTHOLIEHUS B OKPY>KHOCTH"

Onpenenenre BeKTopoB. Ou3ndeckuii u
TrE€OMETPUUYECKUI CMBICIT BEKTOPOB

CrnoskeHne 1 BEIYUTAaHHUE BCKTOPOB,
YMHOXXCHUE BCKTOPA HA YUCIIO

CrnoskeHne 1 BEIYUTAaHHUE BCKTOPOB,
YMHOKCHHE BCKTOpPA HA YUCIIO

CroXeHne 1 BIUNTAaHHE BCKTOPOB,
YMHOKCHHE BCKTOpPA HA YUCIIO

Paznoxenue BCKTOpA 11O IBYM
HCKOJUIMHCAPHBIM BCKTOPpaM

KOOpI[I/IHaTBI BCKTOpPa

CkansipHO€E ITPOU3BEIEHUE BEKTOPOB, €TO
NPUMEHEHHE JJIS1 HAXOXKIEHUS JUTMH U YTJIOB

CxasipHOE ITPOU3BE/ICHHE BEKTOPOB, €T0
MPUMEHCHUC OJId HAXOXACHHUA NJIMH U YTJII0B

Pemenne 3aaa4 € IMIOMOIIIBIO BEKTOPOB

Pemenne 3aaa4 € IMIOMOIIIBIO BEKTOPOB

bubnunoreka LIOK
https://m.edsoo.ru/8al14457
8

but6mmoreka [IOK
https://m.edso0.ru/8al1447a8

but6mmoreka [IOK
https://m.edsoo.ru/8a14496
0

bubnunoreka LIOK
https://m.edsoo.ru/8al44a8c

bubnunoreka LIOK

https://m.edsoo.ru/8al44d5
2

bubanoreka LIOK
https://m.edsoo.ru/8al44fbe

bubanoreka LIOK
https://m.edsoo.ru/8a14539c

bubmuoreka [{OK
https://m.edsoo.ru/8a14550e

bubmuorexa [{OK
https://m.edsoo.ru/8al44c3a

bubanoreka LJOK
https://m.edsoo.ru/8a1458c4



https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4

37

38

39

40
41
42

43

44

45

46

47

48

49

[IpuMeHeHne BEKTOPOB Il pellieHus 3a/1a4
¢uszuku CamocrosTenbHas padora 1mo teme "
Bexkrtopsr"

Juarnoctuueckas padota No2

HeKapTOBBI KOOpAHWHAaThl TOUCK Ha
IIIIOCKOCTH

YpaBHeHue MpsiMoi
YpaBHeHue MpsiMoi

YpaBHEHHE OKPYKHOCTH

KoopaunaTtsl TOUEK niepecedeHus
OKPY’KHOCTH Y IIPSIMOU

Meroa KOOpAUHAT NPH PELIEHUN
reOMEeTPUYECKUX 3aa4, MPAaKTUYECKUX 3a/1a4

MeTo KOOpAMHAT IPU PELLIEHUU
rEOMETPUUYECKUX 3aa4, IPAKTUYECKUX 3a/1a4

Meroa KOOpAUHAT NPH PELIEHUN
reOMETPUUECKUX 3aa4, IPAKTUUECKUX 3a/1a4

[TpoBepounas padora o teme "JlekapTOBBI
KOOPJMHATHI HA TNIOCKOCTH"

HpaBI/IHBHBIe MHOT'OYT'OJIbHUKH, BBIYHUCIICHUC
X 3JICMCHTOB

Hucno nt. InuHa OKpyKHOCTH

bubnunorexa LIOK
https://m.edsoo.ru/8a145b0
8

bubmuoreka [IOK
https://m.edsoo.ru/8al45c48

bubnunoreka LIOK
https://m.edsoo.ru/8a14635a

bubnunoreka LIOK

https://m.edso0.ru/8a14662
0

bubmuorexa [{OK
https://m.edsoo.ru/8al146e0e

bubnunorexa LIOK
https://m.edsoo.ru/8al46fda

bubanoreka LJOK
https://m.edsoo0.ru/8a1472c8



https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8

50
51
52

53

54

55

56

57

58

59
60

61

62

Yucno nt. InuHa OKpyKHOCTH
JlivHa AyTU OKPY>KHOCTHU

Panuanunas mepa yrna

[Tnomanp kpyra, cekTopa, cermeHTa

IInomans Kpyra, CEKTOpa, CCrMCeHTa

[Tnommanp kpyra, ceKTopa, CerMeHTa

IlonsTHE O ABMXKEHUM INTIOCKOCTH

[TapaiensHbIN IEPEHOC, TOBOPOT

[TapannensHbIN IEPEHOC, TOBOPOT

[TapaiensHbIN IEPEHOC, TOBOPOT

[TapannensHbIN IEPEHOC, TOBOPOT
[IpuMeHeHne NBUKEHNI MTPU PELICHNUH 3a/1a4

[IpoBepounas pabota mo TeMam
"[IpaBHIIBHBIE MHOTOYTOJIbHUKH.
OxkpyxHOCTb. [[BH>KEeHHUS TITOCKOCTH"

bubnunoreka LIOK
https://m.edsoo.ru/8al4714c

bubnunorexa LIOK
https://m.edsoo.ru/8al4714c

bubnunoreka LIOK
https://m.edsoo.ru/8al4742
6

bubnunorexa LIOK
https://m.edsoo.ru/8al4775
0

bubnuoreka [{OK
https://m.edsoo.ru/8al4775
0

bubnmorexa LIOK
https://m.edsoo.ru/8al47c82

bubnmorexa LIOK
https://m.edsoo.ru/8a147f16

bu6nmorexa LIOK
https://m.edsoo.ru/8a147f16

but6mmorekxa [IOK
https://m.edsoo.ru/8a1480e2



https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2

63

64

65

66

67

68

[ToBTrOpenue, 06001IEHNE, CUCTEMATH3AIHS
3HaHul. MI3MepeHne reoMeTpru4ecKux
BeIUYUH. TpeyroibHUKN

IToBTOpenue, 06001IeHNE, CHCTEMAaTH3alNs
3HaHuil. [lapannensusie u
NIEPIEHIUKYJIIPHBIE IPSIMbIE

IToBTOpenue, 00001IEHNE, CUCTEMAaTH3ALUS
3HaHUU. OKPYXKHOCTb U KPYT.
I'eomeTpuueckue NocTpoeHus. YTJbl B
OKPY>KHOCTH

IToBTOpenue, 00001IEHNE, CUCTEMATH3ALUS
3HaHuil. BrincanHble U onucaHHbIe
OKPY>KHOCTH MHOT'OYTOJIbHUKOB

[ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AITUS
3HAHUM.

[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

BeposATHOCTH M CTATUCTUKA

7 KIIACC

68

but6mmoreka [IOK
https://m.edso0.ru/8a14852
4

but6mmoreka [IOK
https://m.edso0.ru/8a14865
0

bubnuorexa [IOK
https://m.edso0.ru/8a14892
0



https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920
https://m.edsoo.ru/8a148920

Ne
n/n

Tema ypoka

[IpencraBicHue JaHHBIX B
TadJmmax

HpaKTquCKHe BBIYUCJICHUSA 110
TaOINYHBIM JaHHBbIM

W3Bneuenue u HHTCPIIPCTAINA
TaOJUYHBIX JaHHBIX

[Ipaktrueckas padota "Tabmuibr"

I'paduueckoe npeacraBieHne
JAaHHBIX B BUJI€ KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX)
JararpaMmm

UreHune 1 NOCTPOECHUE TUarpaMm.
[Ipumeps! nemorpaduueckux
auarpamm

ITpakTryeckas pabora
"Tuarpammbl"

Uucnossie HaOopwl. CpenHee
apudmernyeckoe

Yucnossie Habopbl. CpenHee
apupMeTHIecKoe

KoaudecTBO 4acoB

Bcero

KonTpoabHbI
e padoThbI

IIpakTnyeckn
e padoThbl

Jara
HU3y4YeHH
|

DJIeKTPOHHBIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/863ec1f8

bu6mmoreka [IOK
https://m.edsoo.ru/863ec324

bubmuorexa [JOK
https://m.edsoo.ru/863ec78e

bu6mmoreka [IOK
https://m.edsoo.ru/863ed18e

bu6mmoreka [JOK
https://m.edso0.ru/863ed60
2

bu6mmoreka [JOK
https://m.edso0.ru/863ed72e

bu6mmorexa [IOK
https://m.edso0.ru/863ed84
6

bu6mmorexa [IOK
https://m.edsoo.ru/863ed84
6



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846

10

11

12

13

14

15

16

17

18

19
20
21

Menaunana 9uciioBoro Habopa.

VY cTOMUUBOCTh MEeUAHEI
Menaunana 9uciIoBOro Habopa.

Y CTOMYHNBOCTh MEAUAHEI
[Ipaktrueckas padota "Cpennue
3HaYCHMA"

Hawnbobiee 1 HauMeHbIIIEe
3HAYCHHMS YUCIIOBOTO Habopa.
Pazmax

HauGomnbiiee u HanMeHbIIee
3HAYEHMs YUCITIOBOTO Habopa.
Pazmax
Haubonbiiee u HanMeHblee
3HAYEHMs YUCITIOBOTO Habopa.
Pazmax

[TpoBepounas pabota mo TeMam
"[IpencraBneHue JaHHBIX.
OmnucarenbHas CTaTUCTHUKA"

CrnydaiiHasi ”3MEHUYHNBOCTD
(mpumepsl)

YacroTa 3Ha4eHU B MacCuBe
TAHHBIX

I'pynnupoBka
I'ncrorpammel

I'ncrorpammel

bubmuoreka [JOK
https://m.edsoo.ru/863edb3e

bubmuorexa [JOK
https://m.edsoo.ru/863edc6a

bu6mmoreka [IOK
https://m.edsoo.ru/863ee07a

bu6mmoreka [JOK
https://m.edsoo.ru/863ee390

bu6mmoreka [IOK
https://m.edsoo.ru/863ee4bc

bubmuorexa [JOK
https://m.edsoo.ru/863ee69c

bu6mmoreka [JOK
https://m.edso00.ru/863ee9d0

bu6mmorexa [IOK
https://m.edsoo.ru/863eeelc



https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c

22

23

24

25

26

27

28

29

30

31

32

[Ipaktuyeckas padora "CnyyaitHas
M3MEHYUBOCTB"

I'pad, Bepumna, pedpo.

Hpel[CTaBJIeHI/Ie 3aga4u ¢ IOMOIIBIO

rpada
CreneHb (BaJIGHTHOCTD) BEPIITMHBI.

Yucno pébep u cymmapHas CTEIeHb

BepwuH. Llens u nuki

Hens u muxin. [Tyts B rpade.
[IpencraBienue o CBA3HOCTH rpada

[IpencraBnenue 00
OpPHEHTHUPOBAHHBIX Ipadax

CriyuaiiHblli OIIBIT U CIIy4aiiHOE
coObITHE

BeposiTHOCTB 1 yacTOTa COOBITHS.
Ponb ManoBeposSITHBIX U
MPAKTUYECKH TOCTOBEPHBIX
COOBITHIA B IPUPOJIC U B OOIIIECTBE

Momnerta u urpanbpHasi KOCTb B
TEOPUH BEPOATHOCTEU

[IpakTnueckas padbora "Yacrora
BbINaIeHUs opia"

ITpoBepounas paboTa 1o remam
"Cny4aiiHasi UBMEHYMBOCTb.
I'padb1. BepositHOCTE citydaiiHOTO
coObITHA"

IToBTOpenue, o0o0IIEeHNE.
[IpencraBnenue qaHHBIX

bubmuoreka [JOK
https://m.edsoo.ru/863eecc8

bu6mmoreka [IOK
https://m.edsoo.ru/863eef52

bu6mmoreka [IOK
https://m.edsoo.ru/863efOba

bu6mmoreka [IOK
https://m.edsoo.ru/863ef236

bu6mmorexa [IOK
https://m.edsoo.ru/863ef3b2

bubmuorexa [JOK
https://m.edsoo.ru/863ef4d4

bu6mmoreka [IOK
https://m.edsoo.ru/863ef646

bu6mmoreka [JOK
https://m.edsoo.ru/863ef8a8

bu6mmoreka [JOK
https://m.edsoo.ru/863f0186

bu6mmoreka [IOK
https://m.edsoo0.ru/863efa24



https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863efa24

[ToBTOpenue, o6o0mIeHNE.

33

OmnucarenbHas CTaTHCTHKA

34 [ToBTOpenue, o6o0mIeHNE.

BeposiTHOCTB ClTydaifHOTO COOBITHS

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

bubmuoreka [JOK
https://m.edsoo.ru/863efbaa

bu6mmoreka [IOK
https://m.edsoo.ru/863efecO



https://m.edsoo.ru/863efbaa
https://m.edsoo.ru/863efec0

8 KVIACC

Tema ypoka

[IpencraBneHue 1aHHBIX.
OmuncarenbHas CTaTUCTHKA

Crnyuaiinas usmMeHunBocTh. CpenHue
YHCIOBOro Habopa

Canyuaiinble coObiTus. BepostHocTu
Y4aCTOTHI

Knaccuueckue moaenu teopuu
BEPOSITHOCTEM: MOHETA U UTPAJIbHAS
KOCTb

OTKII0OHEHUA

Jucnepcust 4ncioBoro Habopa

CraHgapTHOE OTKJIOHEHHE YHCIOBOTO
Habopa

I[I/Ial" PpaMMBI paCCCUBAHUA

MHO0XECTBO, IIOJMHOKECTBO

KoanuecTBo 4acoB

Bcero

KonTpoabHbI
e padoThl

IIpakTnyeckn
e padoThbl

Jara
H3ydeHHn
s

JIeKTPOHHBbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/863f029e

bu6mmorexa [IOK
https://m.edsoo.ru/863f03fc

bu6mmoreka [IOK
https://m.edsoo.ru/863f057
8

bu6nmoreka [JOK
https://m.edso00.ru/863f076¢

bu6mmoreka [JOK
https://m.edso0.ru/863f0a50

bu6mmoreka [JOK
https://m.edso0.ru/863f0a50

bu6mmoreka [JOK
https://m.edso0.ru/863f0bfe

bu6mmoreka [JOK
https://m.edso0.ru/863f0eab

bu6mmoreka [JOK
https://m.edsoo.ru/863f118
0



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f1180

10

11

12

13

14

15

16

17

18

19

Ornepanuu HaJ MHOKECTBAMM:
o0beIMHEHHE, TIEPECCUCHHE,
JIOTIOJTHEHHE

CaoiicTBa onepanuii HaJl
MHO>KECTBaMU: TIEPEMECTUTENHHOE,
coueTaTeNbHOE, paclpeAeIUTENbHOE,
BKJIIOUEHMS

I'paduueckoe npencrapnenue
MHOXECTB

[IpoBepounas paboTa o TemMam
"Cratuctuka. Muoxectna"

OnemenTapHbie cOObITHs. CiydaliHbIe
COOBITHS

braronpusArcTByromue
AJIeMEHTapHbBIEC COOBITHSI.
BepositHocTu coObITHI

bnaronpusrcTByromue
3JIeMEHTapHbBIE COOBITHS.
BepositHocTu coObITHI

OnbITH C paBHOBO3MOKHBIMHU
3JIEMEHTAPHBIMH COOBITUSIMH.
Crnyyaiinslii BEIOOp

OmnBITH C pABHOBO3MOYKHBIMHU
AJIEMEHTAPHBIMHU COOBITHSIMHU.
Crnyyaiinslii BEIOOp

[TpakTrueckas padbota "ONBITHI C
PaBHOBO3MOXHBIMH 2JI€MEHTApHBIMU
coobITUSIMH"

bubmuoreka [JOK
https://m.edsoo.ru/863f143c

bu6mmoreka [IOK
https://m.edsoo.ru/863f178
4

bubmuorexa [JOK
https://m.edsoo.ru/863f198c

bu6mmoreka [IOK
https://m.edsoo.ru/863fldec

bu6mmoreka [JOK
https://m.edsoo.ru/863fldec

bu6mmoreka [JOK
https://m.edsoo.ru/863f1f72

bu6mmoreka [IOK
https://m.edso0.ru/863f21ca

bu6mmorexa [IOK
https://m.edsoo.ru/863f21ca

bu6nmoreka [JOK
https://m.edso00.ru/863f235a



https://m.edsoo.ru/863f143c
https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f235a

20

21

22

23

24

25

26

27

28

29

30

Hepeo

CBolicTBa JepeBa: €IUHCTBEHHOCTh
MyTH, CYIIIECTBOBAHNE BUCIYCH
BEPIITMHBI, CBSI3b MEXKy YHUCIIOM
BEPIIMH U YUCIIOM pEOep

[TpaBuI0 yMHOXKEHUS
[TpaBuIO0 yMHOXKEHUS
[IpoTrBOIOIOKHOE COOBITHE

Huarpamma Dittepa. O0beTMHEHNE U
nepecedeHne coObITHI

HecoBmectnbie coObiTus. DopMyna
CJIO’KEHHUSI BEPOSTHOCTEN

HecoBmectHble coObiTusi. opmyna
CJIO’KEHHUsI BEPOSTHOCTEN

[IpaBunO yMHOXEHUS BEPOSITHOCTEM.
VYcnoBHas BEpOSTHOCT.
He3zaBucumeble coObITHS

[IpaBusio yMHOXEHUS BEPOSTHOCTEM.
VYcnoBHas BEpOSTHOCT.
HezaBucumMeie coOBITHS

IIpencrasienue ciry4aitHOro
JKCIIEPUMEHTA B BUJIC JIepEBa

bubmuorexa [JOK
https://m.edsoo.ru/863f2a4e

bubmuorexa [JOK
https://m.edsoo.ru/863f2bac

bubmuorexa [JOK
https://m.edsoo.ru/863f2cd8

bubmuorexa [JOK
https://m.edsoo.ru/863f2e36

bubmuorexa [JOK
https://m.edsoo.ru/863f2f8a

bubmuorexa [JOK
https://m.edso00.ru/863f321
4

bu6mmoreka [JOK
https://m.edsoo.ru/863f337
2

bu6mmoreka [IOK
https://m.edso00.ru/863f376
4

bubmuorexa [JOK
https://m.edsoo0.ru/863f38ae

bu6mmorexa [IOK
https://m.edso0.ru/863f3b0
6

bu6mmorexa [IOK
https://m.edso0.ru/863f3che



https://m.edsoo.ru/863f2a4e
https://m.edsoo.ru/863f2bac
https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2e36
https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f38ae
https://m.edsoo.ru/863f3b06
https://m.edsoo.ru/863f3b06
https://m.edsoo.ru/863f3cbe

31 [IpencraBnenue ciayyaitHOro 1 bu6mumorexa [IOK
3KCTIEPUMEHTA B BUJE JEpPEBa https://m.edsoo.ru/863f3f20
[ToBTOpenue, 06001IeHNE. bubnunoreka [HOK

32 [IpencraBnenue qaHHBIX. 1 https://m.eds00.ru/863f412
OmnucarenbHas CTaTHCTHKA 8

bu6mmoreka [IOK
33 [ToBTOpenue, o606menue. ['padul 1 https://m.edso00.ru/863f431
2
[TpoBepouHas pabora o TeMam

34 "Crnyuyaiinble coObITHS. BeposTHOCTS. 1 1
I'padpur”

OBLIEE KOJIMYECTBO YACOB I1O0 34 1 1

[TPO'PAMME


https://m.edsoo.ru/863f3f20
https://m.edsoo.ru/863f4128
https://m.edsoo.ru/863f4128
https://m.edsoo.ru/863f4312
https://m.edsoo.ru/863f4312

9 KJIACC

Ne i/

Tema ypoka

[IpencraBienne JaHHBIX

OnucarenpHas CTaTUCTHUKA

Onepanuu HaJ COOBITHUSMU

HezaBucumocTts coOBITHI

Komb6unaropHoe npaBuio

YMHOKCHHA

IIepecranoBku. @akropual.
CoueTaHusa ¥ YUCJIO COYETAaHUH

Tpeyronpnauk Ilackans

[TpakTrueckas pabora

"Beruucienue BepoATHOCTEN €
MCIOJIb30BaHNEM KOMOMHATOPHBIX
(byHKUIUH 37IEKTPOHHBIX Ta0nui"
I'eomeTpuyeckas BEpOSTHOCTb.
CrnyualiHblil BHIOOP TOUKH U3
¢burypsl Ha MJIOCKOCTH, U3 OTPE3KA,

U3 IyTH OKPY>KHOCTH

KoanuyecTBo 4acoB

KonTpoabHbI

Bcero
e padoThl

IIpakTnyeckn
e padoThbl

Jara
H3ydeHHn
s

JIeKTPOHHBbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/863f47ea

bubmuorexa [JOK
https://m.edsoo.ru/863f47ea

bubmuorexa [JOK
https://m.edsoo.ru/863f4e16

bu6mmoreka [JOK
https://m.edso0.ru/863f4e16

bu6mmoreka [IOK
https://m.edso0.ru/863f501
4

bu6mmoreka [JOK
https://m.edsoo.ru/863f520
8

bu6mmoreka [JOK
https://m.edsoo.ru/863f588
4



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5208
https://m.edsoo.ru/863f5208
https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5884

10

11

12

13

14

15

16

17

I'eomeTpuueckast BEpOSITHOCTb.
Ciy4aifHbIl BBIOOP TOYKH U3
burypsl Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 IyTH OKPY>KHOCTH

I'eomerprueckast BEpOSTHOCTb.
Crny4aiinelii BIOOp TOUKH U3
(Gurypsl Ha MIIOCKOCTH, U3 OTPE3Ka,
U3 JIyT'H OKPYXHOCTH

I'eomerprueckast BEpOATHOCTb.
CrnyyaliHblil BHIOOP TOUKH U3
(Gurypsl Ha MJIOCKOCTH, U3 OTPE3KA,
U3 IyT'¥ OKPYKHOCTH

HcneiTanue. Ycnex u Heyayva.
Cepust UCTIBITAHUMN JI0 TIEPBOTO
ycnexa

HcnbiTanue. Ycnex u Heyaaya.
Cepus ucIBITaHUN 10 TIEPBOTO
ycrexa

HcnbiTanue. Ycnex u Heyaaya.
Cepus ucTIBITaHUN 10 TIEPBOTO
ycrexa

Wcnbrranus beprymnn.

BeposiTHOCTH COOBITHIA B cCepuH
ucneITaHui bepnyimn
Wcnbrranus beprymnn.
BepostHocTu coObITHI B cepru
ucnbITaHui bepHymmn

bubmuorexa [JOK
https://m.edsoo.ru/863f5a50

bubmuorexa [JOK
https://m.edsoo.ru/863f5bfe

bu6mmoreka [IOK
https://m.edsoo.ru/863f5e10

bubmuorexa [JOK
https://m.edso0.ru/863f616
2

bu6mmoreka [IOK
https://m.edsoo.ru/863f635
6

bu6mmoreka [JOK
https://m.edsoo.ru/863f64d
2

bu6mmoreka [JOK
https://m.edso0o.ru/863f668
0



https://m.edsoo.ru/863f5a50
https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f6680

18

19

20

21

22

23

24

25

26

27

28

[IpakTuueckas padora "Mcnbiranus
bepnynau"

CiyyaliHasi BEeTMYMHA U
pacrnpeziefieHue BeposiTHOCTEN

Marematuueckoe 0XuIaHuE U
JIACTIEPCUS CITyYatHON BEJTMYUHBI

[IpuMeprl MaTeMaTH4ECKOTO
OKHUJAHUS KaK TEOPETUYECKOIO
CPEIHETrO 3HAYCHMSI BEJIMYMHBI

IToHsTHE 0 3aKOHE OOJIBIINX YHCE

H3mepeHne BeposITHOCTEH C
MOMOIIIBIO YaCTOT

HpI/IMeHeHI/IC 3aKOHA OOJIBIITNX
qUCCII

O0001Ien1Ee, cCUCTEMAaTA3 AU
3HaHuil. [IpeacraBnenne naHHBIX

O0001IenrEe, CHCTEMAaTH3 AU
3Hanui. OnucarenbHast CTAaTUCTHKA

O06006111EH1E, CHCTEMATU3AIUS
3HaHui. [IpencraBienre TaHHBIX.
OmmcaTenbHas CTaTUCTHKA
O06006111EH1E, CHCTEMATU3AIUSA
3HaHUI. BepoaTHOCTB cirydaliHOTO
CcOOBITHS

bubmuorexa [JOK
https://m.edsoo.ru/863f67de

bubmuorexa [JOK
https://m.edsoo.ru/863f6b4
4

bu6mmoreka [IOK
https://m.edsoo.ru/863f6da6

bu6mmoreka [IOK
https://m.edso0o.ru/863f6f86

bu6mmoreka [IOK
https://m.edsoo.ru/863f72c4

bu6mmoreka [IOK
https://m.edsoo.ru/863f765
2

bu6mmorexa [IOK
https://m.edsoo.ru/863f711
6

bu6mmoreka [JOK
https://m.edsoo.ru/863f783c

bu6mmorexa [IOK
https://m.edso00.ru/863f893a

bubmuoreka [JOK
https://m.edso0.ru/863f7a4e



https://m.edsoo.ru/863f67de
https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6f86
https://m.edsoo.ru/863f72c4
https://m.edsoo.ru/863f7652
https://m.edsoo.ru/863f7652
https://m.edsoo.ru/863f7116
https://m.edsoo.ru/863f7116
https://m.edsoo.ru/863f783c
https://m.edsoo.ru/863f893a
https://m.edsoo.ru/863f7a4e

29

30

31

32

33

34

O0001enne, cucTeMaTA3aIus
3HaHUW. BeposTHOCTB cirydaitHOTO
COOBITHSI. DIIEMEHTHI
KOMOWHATOPHKHU

O0001enue, cucTeMaTA3aIus
3HAHUN. DJIEMCHTEI
KOMOWHATOPHUKHU

O0001enne, cucTeMaTA3aIUs
3HAHUH. DJIEMEHTEI
koMOuHaTtopuku. CiyyaiiHble
BEJIMYMHBI M pacrpeiciiCHUs

O00011eHNEe, CHCTEMAaTA3 AL
3HaHui. CiyyaliHbIe BETMYUHBI U
pacripeaeseHus

Wrorosas koHTposibHasA paboTa

O0001Ien1Ee, CHCTEMAaTH3 AL
3HAaHUM

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34

bubmuorexa [JOK
https://m.edsoo.ru/863f7c9c

bubmuorexa [JOK
https://m.edsoo.ru/863f7e54

bubmuorexa [JOK
https://m.edsoo.ru/863f840
8

bubmuorexa [JOK
https://m.edsoo.ru/863f861a

bu6mmoreka [JOK
https://m.edsoo.ru/863f8b5
6



https://m.edsoo.ru/863f7c9c
https://m.edsoo.ru/863f7e54
https://m.edsoo.ru/863f8408
https://m.edsoo.ru/863f8408
https://m.edsoo.ru/863f861a
https://m.edsoo.ru/863f8b56
https://m.edsoo.ru/863f8b56

IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI
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IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

Yucaa v BEIUUCIICHUS

BI)IHOJ'IHSITB, coyucras YCTHBIC nu IIMCBbMCHHBIC HpI/IéMI)I,

apI/I(l)MeTI/I‘IeCKI/Ie HeﬁCTBHH C palluOHAJIbHBIMHA YU CIIaMH

HaxomuTe  3HayeHMs ~ 4YMCIOBBIX  BBIPAXKCHWM,  NPUMEHATH
pa3HooOpa3HbIe CIIOCOOBI U MPUEMBI BRIYMCICHUS 3HAYEHUI TPOOHBIX

Bpra)I(eHHﬁ, CoACpIKAIINX OOBIKHOBEHHBIE U AJCCATUYHBIC I[pO6I/I

[lepexomuts OT onxHOM GOpMBI  3amUCH  4YHCET K JAPYrou
(npeoOpa3oBbIBaTh  JAECATUYHYIO  JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATHUYHYIO, B YaCTHOCTH, B OECKOHEUYHYIO

JECSITHYHYIO IPOOB)
CpaBHHBATH M YIIOPSIOYMBATH PAIlMOHAILHBIC YUCIIA
OxpyrisTh yucia

BBINOJMHATE NPUKUIKY W OLEHKY pe3ysibTaTa BBIYMCICHHUH, OLEHKY
3HAYEHUW YHCIIOBBIX BBIPAKEHUN. BBIMOTHATH HEMUCTBUS CO CTENEHAMU
C HAaTypaJIbHBIMU TOKa3aTeISIMU

[IpumeHATh NpPU3HAKU JEJIUMOCTH, PA3JI0KEHUE HA MHOXHUTEIN
HATYpaJbHbBIX YUCEN

Pemiate  mpakTUKO-OpUEHTHUPOBAHHBIE  3aJayd, CBSA3AHHBIE C
OTHOIIICHHEM BEJIMYMH, MPONOPLIMOHATIBHOCTHIO BEJIMYNH,
MPOLEHTAMU, HHTEPIIPETUPOBATH PE3YJIbTATHI PEIICHUS 3a]1a4 C YIETOM
OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMAaTPUBAEMBIX O0OHEKTOB
AnrebpanyecKkue BbIPpaKCHUS

Hcnonws3oBaTk anr e6pa1/1quI<y10 TCPMHUHOJIOTUIO W  CUMBOJIUKY,

IIPUMEHSATH €€ B IPOLIECCE OCBOEHMSI yUeOHOT0 MaTepuana



2.2

2.3

2.4

2.5

2.6

2.7

3.1

3.2

3.3

3.4

3.5

3.6

4.1

HaxoauTs 3HaueHns1 OyKBEHHBIX BBIPAXKCHUH IPU 3aJaHHBIX 3HAYCHUAX

IEPEMEHHBIX

BremonssaTh Hp606p330BaHI/IH ECJI0Iro BBIPAXKCHUA B MHOI'OYICH

MIPUBEJICHUEM TOIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK

BrInoaHATs YMHOXKEHHE OJJHOUJIEHA HA MHOTOWIEH U MHOTOWIEHA Ha
MHOTOYJIEH, MPUMEHATh (OpPMYyNbl KBajJpaTa CyMMbI U KBajpaTa

pasHoCTH

OCYH.[GCTBJISITB PA3JI0KCHUEC MHOT'OYJICHOB HA MHOKUTCJIN C ITIOMOIIbBIO
BBIHECEHHS 3a CKOOKHU 06H.[CFO MHOXUTEIIA, I'PYINIIUPOBKU Clara€MbIX,

npuMeHeHHs (HOPMYIT COKPALIEHHOTO YMHOKEHUS

[IpumensTh npeoOpazoBaHUsI MHOTOUWIEHOB JUISl PELICHUS Pa3InYHbIX

3a/la4 U3 MaTCMaTuK, CMCIKHBIX IIPECAMECTOB, U3 peaHBHOﬁ IIPpaKTUKH

Hcnons30BaTh CBOMCTBA CTENEHEN ¢ HATYPAIbHBIMU ITOKA3aTEISIMU JUISI

peoOpa3oBaHUs BBIPAKEHUHN
YpaBHEeHHs U HEPABEHCTBA

Pewate nMHEWHbIE ypaBHEHUS C OJHOM IEPEMEHHOM, NPUMEHSA
MpaBuiia mepexoaa OT UCXOJHOIO0 YPAaBHEHHUSI K PaBHOCHIIBHOMY €MY.

HpOBCpHTB, SABJIACTCA JIX YUCJIO KOPHEM YPABHCHUA

[IpumensTh TpaduyecKue METO bl PU PEIICHUHU JTHHEHHBIX YPaBHEHHH

n UX CUCTEM

[TonOupate mpuUMepHI Map YKUCEe, SIBISIONIUXCS PEeIeHUEM JIMHEHHOTO

YpaBHCHHS C ABYMS IICPCMCHHBIMU

Ctpouth B KOOPJAUHATHOM IUIOCKOCTH IpaUK JIMHEHHOTO YPAaBHEHHUSI C
JIByMsl TI€PEMEHHBIMH; MOJB3YsCh TpaUKOM, MPUBOAUTH MPUMEPHI
peuieHusl ypaBHEHUS

Pemate cuctemsl 1BYX JIMHEHHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU,
B TOM 4HCIIE TpapUUecKu

CocTaBnATh U pelaTh JMHEWHOE YpaBHEHUE WM CUCTEMY JIMHEWHBIX
YPaBHEHUH MO YCJIOBHIO 33Ja4l, HHTEPIIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3aJ]a44 I10JIy4YEHHBIN pe3yJIbTar

Koopaunats! u rpadpuku. @yHKuuu

N300pakaTh Ha KOOPIUMHATHOW NPSAMOM TOYKH, COOTBETCTBYIOILUE
3aIaHHBIM KOOpAMHATaM, Jy4d, OTPE3KH, HWHTEpBAJbI, 3aIllMCHIBATH

YUCJIOBBIC ITPOMEIKYTKH HA anre6pa1/1qec1<0M SA3BIKC
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4.6
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1.3

2.1

OTMmedaTh B KOOPJAWHATHOW TIUIOCKOCTH TOYKH TIO 3aJIaHHBIM
KOOp/IMHATaM

CtpowuTs rpaduku muHedHbIX GyHKIHH. CTpouTh rpaduK PyHKIUN Y =
x|

OnuceiBaTh ¢ MOMOMIBI0 (YHKIIUH HM3BECTHBIE 3aBUCUMOCTH MEXKITY
BEIMYMHAMHU: CKOpPOCTh, BpPEMS, pACCTOSIHHE, IICHY, KOJIHMYECTBO,

CTOMMOCTb, TPOU3BOIUTENLHOCTD, BpeMsl, 00BEM pabOThI
HaxoauTs 3HaueHune GyHKIMM 1O 3HAYCHUIO €€ apryMeHTa

[lonumaTts rpaduyeckuid Cmoco0d TpEACTaBICHUS H  aHAIW3a
uHbOpMalMK, W3BJIEKATh M WHTEPIPETHPOBATH HHPOPMALUIO U3

rpauKOB peasIbHbIX MIPOLIECCOB U 3aBUCUMOCTEN

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs

Yucna 1 BEIUMCIIEHUS

Hcnons3oBark  HayaJbHbIE  INPEACTABICHUS O  MHOYKECTBE
JNEHCTBUTEIIBHBIX YHUCEI I CPAaBHEHUS, OKPYIJICHUS U BBIYMCIICHMUIA,
n300paxkaTh JEHCTBUTENbHbIE YHCIA TOYKAMH Ha KOOPAMHATHOM
psAMON

[TpumeHATH NOHATHE apU(METUYECKOTO KBAAPATHOTO KOPHS, HAXOAUTh
KBaJIpaTHbIE KOPHH, HUCHOJb3Ysl MPH HEOOXOIUMOCTH KaJIbKYISTOP,
BBINOJIHATE MPeoOpa3oBaHUsl BBIPAXKEHUH, COAEpKAIIUX KBaJpaTHBIE

KOpHH, UCIIOJIb3YsI CBOMCTBA KOPHEHN

Wcnonp3oBarhk 3amucu OONBIIMX M MalblIX YHCEN C IOMOIIBIO
JeCATUYHBIX ApoOeil u creneHeit yncna 10

Anrebpanueckue BbIpaKeHUs

[IpuMeHATh TOHATHE CTENEHU C UEIbIM I0KAa3aTeeM, BBIIOJIHATH

HpCO6p8.30BaHI/I$I BBIpa)KCHI/If/'I, CoJCpKamnx CTCIICHU C LCJIbIM

IIOKa3aTejIEM



2.2

2.3

2.4

3.1

3.2

3.3

3.4

4.1

4.2

BBIMONMHATE ~ TOXKIECTBEHHbIE  NpeoOpa3oBaHUS  paAIlMOHAIBHBIX
BBIDOKCHUI Ha OCHOBE IpaBUJ JEHCTBUM HAJ MHOIOWICHAMHU H

anreOpandecKuMu ApoOsIMu
PacknanbiBaThe KBagpaTHBIA TPEXUIIEH HA MHOKHUTEIN

[TpumensTs mpeoOpa3oBaHusl BBIPAKECHUN JUISI PEUICHUS Pa3THUHBIX

3a/1a4 U3 MaTeMaTUKH, CMEXHBIX MIPEJAMETOB, U3 pealbHON MPAKTHKU
YpaBHEeHUs U HEPABEHCTBA

PemraTe HHHeﬁHBIe, KBaJgpaTHbIC YpPaBHCHUA W pallOHAJIBHBIC
YpaBHCHH:A, CBOAAIIHUECA K HUM, CUCTCMbI ABYX ypaBHeHI/Iﬁ C ABYMA

INEPpEMEHHBIMU

[IpoBoauTh mpOCTEHIIME WCCIECAOBAHUS YPAaBHEHUM U CHCTEM
YPaBHEHMIA, B TOM YUCIIE C IPUMEHEHHEM IrpauuecKUX IpeaCcTaBICHUI
(ycTaHaBnuBaTh, MMEET JIM YpaBHEHHME WM CHUCTEMa YpaBHEHUU

peuICHUA, €CIIM UMECT, TO CKOJIbKO, U Hpoqee)

Ilepexoautp OT croBecHOW  (OpPMYyNTHpPOBKM 3agadyu K  e€
anredpanvyeckod MOJIENM C MOMOIIBIO COCTaBJICHHUS YpaBHEHUS WU
CUCTEMbl yYpaBHEHUW, HWHTEPIPETHUPOBATH B COOTBETCTBHHM C

KOHTEKCTOM 3aJ1a4¥ MOJYyYECHHBIN pe3yJIbTaT

[IpumeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB U1 CPABHEHUS, OLICHKH,
pelIaTh JIMHENHBIE HEPABEHCTBA C OJHOM NMEPEMEHHON U UX CUCTEMBI,
naBaTh  TpaUYeCKyr0  WUIIOCTPAllUI0  MHOXECTBA  PEIICHHM
HEpPAaBEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

[lonnmath ¥ UCHONB30BaTh (YHKIMOHAIBHBIE TOHATHS W SI3BIK

(TepMUHBI, CUMBOJIMYECKHME OOO3HAUEHHUS), OIpENesTh 3HAUCHUE
(YHKIIMY 110 3HAYEHUIO apTyMEHTa, ONpPeAeATh CBOMCTBA (DYHKIIMHU IO
e€ rpaduxy
Crpouts rpaduku 3JI€MEHTapHbBIX QYHKIUH BUJA:

y=k/x
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2.2

2.3

2.4

, ¥ =x% y = x* y = [X|, OIUCBIBaTh CBONCTBA YUCIOBON (YHKIUU TO €&

rpaduxy

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

Yucia 1 BEIUUCIIEHUS

CpaBHI/IBaTB U YIOPAAOYMBATH palMOHAJIBHBIC M HPpallMOHAJIbHBIC

qucia

BreimonaaTs apI/I(bMeTI/I‘IeCKI/IC ﬂeﬁCTBHH C pallMOHAJIbHBIMU YHUCJIaMHU,
CoucTasds yCTHBIC U INMCbMCHHBLIC HpI/IéMBI, BBIINIOJIHATH BBIYUCICHUS C

HppalOHAJIIbHBIMU YK CJIaMU

Haxonute 3HaueHusi creneHerd ¢ UEIbIMU TOKa3aTels MU W KOpPHEM,

BBIYUCIIATH 3HAYCHUS YHCIIOBBIX BI)Ipa)KCHI/Iﬁ

OprrJ'IHTB HeﬁCTBHTeHBHBIe 4uncCiia, BBIIOJHATD NPUKUIAKY PE3YyJibTaTa

BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAKEHUN
YpaBHEHHUs U HEPABEHCTBA

Pemars nuHeliHbIC U KBaJApAaTHBIC YPAaBHCHUS, YPABHCHUS, CBOJAANINCCA

K HUM, HpOCTCfII.HHG ,[[pOGHO'paLII/IOHaJ'ILHBIe YpaBHCHUA

Pemate cuctemel 1ByX JTUHEHHBIX YPAaBHEHHM C ABYMs IIEPEMEHHBIMU
U CUCTEMBI IBYX YPaBHEHHUH, B KOTOPBIX OJHO YPaBHEHHUE HE SBIAETCS

JIMHENHBIM

Pemate TEKCTOBBIE 3ajadu anre6pa1/1quKI/IM CIIOCOOOM C IIOMOIIBIO
COCTaBJICHHUA YpaBHCHHUA WU CUCTEMBI JIBYX ypaBHeHI/Iﬁ C ABYM:

NEPEMEHHBIMU

[IpoBoauTh mpOCTEHIIME WCCIECNOBAaHUS YPAaBHEHUM U CHUCTEM
YpaBHEHMIA, B TOM YHUCIIE C TPUMEHEHHEM IrpahuuecKUX MpeaCcTaBICHUI
(Hampumep, ycTaHaBIMBaTb, HMMEET JIM YpaBHEHHE WM CHCTEMa

YpaBHEHUN PEIICHHUS, €CII UMEET, TO CKOJIBKO)



2.5

2.6

2.7

3.1

3.2

3.3

3.4

4.1

4.2

4.3

Pemate  sMHEMHBIE  HEPABEHCTBA,  KBAJpaTHbIE  HEPAaBEHCTBA,
n300pakaTh pellleHUe HEPAaBEHCTB Ha YMCIIOBOW IPSIMOM, 3alMChIBATh

PEIICHUE C IIOMOIIIBIO CUMBOJIOB

Pemrate cucTteMbl JTMHEHHBIX HCpaBCHCTB, CHCTCEMbl HCPABCHCTB,
BKIIIOHAIOUME KBaApaTHOC HEPaBCHCTBO, I/1306pa)KaTI> pE€UICHUC
CUCTCMblI HCPABCHCTB Ha YHCIOBOM HpSIMOfI, 3alUCbIBaTh PCUICHUC C

MTOMOIIIBI0 CUMBOJIOB

Mcnonb30BaTh HEpaBEHCTBA IPU PELICHUH pa3IMYHbIX 3a]a4
DOyHKIUU

Pacno3naBate  QyHKIMM ~ u3ydyeHHBIX ~ BUAOB.  IlokaswiBaTh
CXEMaTHUYECKH PacIOIoKEeHUE Ha KOOPAUHATHOM MJIOCKOCTH IpaMKOB
byuknuii Buga: y=kx, y=kx+b, y=Kk/X, y=ax’+bx+c, B 3aBUCUMOCTH OT
3Ha4eHU K03()(HUIIMEHTOB, ONMUCHIBATH CBOWCTBA (PYHKI[MIT
[loka3piBaTh CXEMAaTUYECKH PACIOJOKEHHE Ha KOOPAMHATHOMN
miockocTu rpadukoB GyHKIMA Buga y = VX, y = |[X| U omuchIBaTh

cBOMcTBa (pyHKUIMH

Crpoutb M H300paxkaTh CXEMaTHUECKH TpapuUKU KBaJApaTHUUHBIX
(GyHKIMH, ONMUCHIBaTH CBOWCTBA KBAJApPAaTHYHBIX (YHKIUH TO UX
rpaduxam

Pacnio3HaBath KBaJpaTuuHyro (YHKIHMIO 1O (Qopmylie, HTPUBOAUTH
MpUMEpbl KBaJpaTUYHBIX (QYHKIUN M3 peaJbHOW >KU3HHU, (DU3HKH,

reoMeTpUu
Apudmernueckas v reoMeTpUYecKas Iporpeccuu

Pacrnio3HaBaTh apupMeTHYECKYI0 U T€OMETPHUUECKYIO MTPOrPECCUU TIPU

pa3HbIX clloco0ax 3aaHus

BBINONHATE BBIUMCIEHUS] C MCIOJIb30BaHMEM (opMyn N-ro uieHa
apu(pMeTHUECKOW M IreOMETPUYECKOll MpOrpeccuid, CyMMbl MEPBBIX N
YJICHOB

I/I306pa>1<aTL YJICHBI ITOCJIICA0BATCIbHOCTH TOYKaMM Ha KOOpZ[HH&THOﬁ

TIIIOCKOCTH
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Pemrats 3aaa4u, CBA3aHHBIC C YHMCJIOBBIMH ITOCJICOOBATCIbHOCTAMU, B
TOM 4YHUCJIC 3aJadyu U3 peaﬂbHOﬁ KHN3HU (C HCIIOJIb30BAHUEM

KaJIbKYJSTOPa, HU(POBBIX TEXHOJIOTHUH)

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

I'eomeTpus

Pacrnio3HaBaTh M3y4yeHHbIE reOMETpUYECKHUE (UTYpBI, ONPEAETATh UX
B3aMMHOE pAaCIOJOKEHHE, H300pakaTh TeoMeTpuYecKue (Gurypsl,
BBINOJIHATE YEPTEKU IO YCIOBUIO 3anaud. M3mepsars nuHEHHbIE U
YTJIOBBIE€ BEMMYMHBI. Pemarh 3ajjaun Ha BBIYMCIEHUE JJIMH OTPE3KOB U

BCJIMYHH YI'JIOB

Henate rpy0OyI0 OLEHKY JMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B
peambHOM KHM3HHM, pa3MepoB NPUPOAHBIX 00BEKTOB. Paznuyath

pa3Mepsl AITUX 00BEKTOB MO NOPSAIKY BETUUHHBI

CTpouth 4epTekH K T€OMETPUUECKHUM 3a/1a4aM

[Tonws30BaTbCs MpHU3HAKAMK PABEHCTBA TPEYTOJIBHUKOB, HCIIOIb30BAThH
MPU3HAKK U CBOMCTBA PAaBHOOEPEHHBIX TPEYTOJIbHUKOB MPU PELICHUN
3a1a4

[IpoBomuTh  JIOTMYECKHE  PACCYXIECHHS  C  HCIOJIb30BAHHEM
T€OMETPUYECKUX TEOPEM

ITonb3oBarbcs IIpU3HAKAMU paBeHCTBa MIPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB, CBOMCTBOM MEIWAaHbI, MPOBEAEHHOW K THMIIOTEHY3€
MIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA, B PELICHUU T€OMETPUUYECKUX 3a1a4
Onpenensite NapamiedbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpBIE

o6pa3yeT C HUMHU CCKYyIIasd. OHpCIIeJ'ISITL napajiiCJIbHOCTh MPAMBIX C
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IIOMOILBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJHOM IPSAMOH O TOYEK
JIPyrou MpsMoi
Pemiate 3aaun Ha kieTyaToi Oymare

IIpoBOIUTH BBIYMCICHUS U HAXOUTh YU CIOBbIE M OyKBEHHbIE 3HAUEHUS
YIJI0B B N€OMETPUYECKUX 3a4a4ax C MCIOJb30BAHUEM CYMMBbI YIJIOB
TPEYroJbHUKOB U MHOT'OYTI'OJIbHUKOB, CBOICTB YyIJIOB, 0Opa30BaHHBIX
IIpU IIEPECEYCHUU [BYX IapajUICIbHBIX IPSIMBIX CEKylled. Pemars

IMPAKTUYCCKHUE 3a/la4M Ha HAXOXKXIACHUEC YI'JIOB

BrnaneTrs noHsATHEM reOMETPUYECKOTO MECTa TOUEK. Y METh OIPeIeNIATh
OMCCEKTpUCY yIJIa U CEpPEIWHHBIA TMEPIEeHAMKYIIp K OTPe3Ky Kak

TCOMCTPHUUCCKUEC MCCTA TOUCK

DopMyJIUPOBATH OINPEAEICHUS] OKPYKHOCTH M Kpyra, XOpIbl H
JIMaMETpa OKPYKHOCTH, IIOJIb30BaTbCAd MX CBOMCTBAMHU. YMETh

IIPUMEHATH 3TU CBOMCTBA IIPU PELICHUH 3a/1a4

Bnagers noHsTHEM ONMCAaHHOW OKOJO TPEYroJIbHUKA OKPY)KHOCTH,
yMeTb HaxoiuTh e€ meHtp. Ilomb3oBatbes (akTaMu O TOM, UTO
OMCCEKTPUCH] YIIIOB TPEYroJIbHUKA NEPECEKAIOTCSI B OJJHOU TOYKE, U O
TOM, YTO CEPEIUHHbIC MEPIEHAUKYISAPbl K CTOPOHAM TpPEyTroJbHUKA

MEPECEKAIOTCA B OJTHOWM TOUKE

BJ'IaIleTI) MOHSATHEM KacaTelIbHOH K OKPY’KHOCTH, II0JB30BAaTbHCA
TEOPEMOM O MEPHEHIUKYJISAPHOCTH KacaTeJbHOW M pajuyca,
HpOBeI[éHHOl"O K TOYUKEC KaCaHUusA

ITonmp30BaThCs HpOCTCI\/JIHII/IMI/I rCOMCTPUYCCKUMHU HCPABCHCTBAMMU,
IMOHUMATh UX MPAKTUYECKUI CMBICII

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKHE IIOCTPOCHUS C IOMOLIBIO

LUAPKYJIS U JIMHEWKN

IIpoBepsiemble peMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

I'eomerpus
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Pacmio3naBath OCHOBHBIC BH/bI I-IGTI:IpéX}’l“O.HbHI/IKOB, HUX DJICMCHTHI,

MOJIL30BaTHCSA MX CBOMCTBAMHM IIpu pCHICHUN I'€COMETPUUCCKHUX 3aJa4d

HpI/IMCHHTB CBOMCTBA TOYKH nepecCucHuss MEaAnaH TPEYrojJlbHHUKa

(ueHTpa Macc) B pelieHUH 3a1a4

Biagers mnoHsTHMEM CpeqHEH JIMHUM TPEYrOJbHHUKA W TpAICLMH,
IPUMEHATh HMX CBOICTBA MNpH PELIEHUH TI'EOMETPUYECKUX 3ajad.
[Tons3oBatbest Teopemont Paneca U TEOPEMON O IPONOPLMOHAIBHBIX

OTpE3Kax, MIPUMEHATE UX IJIA PCIICHUSA IIPAKTUYCCKUX 3aJa4

[IpumeHsTh NOpU3HAKK MOAOOUS TPEYTOJIBHUKOB B  PELICHUH

TCOMCTPHUYCCKUX 3aaa4d

[Tonms3oBatbes Teopemoii [Inudaropa s pemieHns TeOMETPHYECKUX U
ImpakTU4eckux 3anad. CTpouTh MaTeMAaTHYECKYyH0 MOJEIb B
MMPAKTUYCCKHUX 3aaadax, CaMOCTOATCIIBHO ACJIaThb ‘-IepTé)K U HaXoIUuThb

COOTBCTCTBYIOIIHEC JJIMHBI

Bnagers moHsTHAMU CHHYCa, KOCHMHYCa M TaHI'CHCa OCTpOro yria
IpsAMOYT'OJIBHOTO TPEYT'OJIbHUKA. ITonb30BaThCS STUMU MOHSITUSIMH JJIsI

PEIICHUA MPAKTUYCCKUX 3a1a4

Boruaucnare  (pa3nuyHbIME - crioco0amu) TUIOMAAb TPEYrojbHHKA M
IUTOIIAJ MHOTOYToJibHBIX (uryp (monb3ysch, Iae HEOOXOIUMO,
KaJbKyIITOpoM). IIprMeHATh MoslydeHHblE YMEHUS B NMPAKTUYECKUX

3agadax

Bitagers MOHATUAMU BIIMCAHHOT'O U LICHTPAJIBHOI'O YIJIa, UCIIOIb30BATh
TEOpPEMBI O BIIMCAHHBIX YIJIaX, YIJIaX MEXIY XOpJaMH (CEeKyLIUMH) U
yrie MexAy KacaTeJIbHOW M XOpJAOW NpU PEIICHUH NeOMETPUYECKHUX
3a1a4

Biagere mOHATMEM ONMCAaHHOTO YETHIPEXYTOJbHUKA, IPUMEHATH

CBOMCTBA OIMCAaHHOTO IleT]’:»IpéX}’l"OJ’HyHI/IKa IIpU pCHICHUH 3a1a4

[IpuMeHATh mMONy4YeHHBIE 3HAHMS HA IIPAKTHKE —  CTPOMUTh
MaTeMaTHUYECKUE MOJCIIN I 3a7a4 PEalbHOM XKU3HU U INPOBOAUTH
COOTBETCTBYIOIIME BBIYUCIIEHUS C NPUMEHEHHWEM TMOoA00us U

TPUTOHOMCTPUU (HOJ'IB3y5ICB, Trac HCO6XO,[[I/IMO, KaJ'IBKy'J'IHTOpOM)
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6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM POrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

I'eomerpus

3HaTh TPUTOHOMETPUYECKHE (QYHKLHU OCTPHIX YIJIOB, HAXOIUTh C UX
IIOMOLIBIO PA3JIMYHBIE D3JIEMEHTHl MPSIMOYTOJBHOIO TPEYroJbHUKA
(«pelieHue NpsIMOYTOJIbHBIX TPEYTOJIbHUKOBY). HaxoauTs (¢ nomousko

KaJIbKYJISITOpA) AJIMHBIL U yTJIbl AJ11 HeTaOJMUYHBIX 3HAUCHU N

[Tonb3oBatbcs dbopmynamu MPUBEIECHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIAECTBOM JJISI HAXOXKACHUS COOTHOLLICHHI

MCKAY TPUTOHOMCTPHUICCKUMHA BCIINUNHAMHA

Hcmonn3oBaTh TCOPEMbI CHHYCOB H KOCHHYCOB [UJIsI HaXOXICHUS
PAa3JIMIHBIX 3JICMCHTOB TPCYrOJIbHHUKA (((peI_HCHI/IC TpeerJIBHI/IKOB»),

IIPUMCHATD UX IIPpHU PCHIICHHUH I'COMCTPUYCCKHX 3aaa4

Bnagers monsTtusmu mpeoOpazoBaHUS MOAOOMS, COOTBETCTBEHHBIX
3MeMeHTOB MoA0OHBIX ¢uryp. Ilomp3oBaThcs cBoWcTBaMU MOAOOHS
MPOU3BOJILHBIX (PUTYP, YMETh BBIYUCIATH JJIMHBI U HAXOIUTH YIJIBI Y
nono0HbIX (uryp. IlpumMeHsTH CBOWCTBa MOAOOHS B MPAKTUYECKHX
3ajadax. YMeThb MPHUBOAWUTH TPHMEPHl MONOOHBIX (uryp B

OKPY>KaIOIllEM MUpE

[Monp30BaThcss TeopeMaMH O TPOU3BEACHUH OTPE3KOB XOpH, O

MMPOU3BCACHUN OTPEC3KOB CCKYIINX, O KBaApaTe KacaTelIbHOU

ITons30BaThCA BCKTOpaMH, IIOHUMAThb UX FGOMeTpI/I‘IGCKI/II\/'I u
(I)I/I3I/ILI6CKI/II\/’I CMBICJI, IPUMCHATh UX B PCHICHUU T'COMCTPUUCCKHUX U
(I)I/I3I/ILIGCKI/IX 3aaad. HpI/IMeHHTL CKaJIIpHOC IPOU3BCACHUC BCKTOPOB

AJId HAaXOKACHUA NJIMH U YT'JIOB

ITonp30BaThCS METOAOM KOOpAUHAT Ha IUIOCKOCTHU, IPUMCHATHL €ro B

PCHICHUU T'COMCTPUYICCKUX U ITPAKTHUYICCKUX 3a/1av

Bragers NOHATHUSAMHM  IPaBUIBHOTO  MHOIOYI'OJIBHHMKA,  JUJIMHBI
OKPY)KHOCTH, JUIMHBI IYI'M OKPYKHOCTM WM DPaJAUAHHOW MEpPBI YIUIA,
YyMETh BBIUMCIATH ILIOMAAbp Kpyra M ero vacted. I[IpumensTs

MMOJIYUYCHHBIC YMCHUA B IIPAKTHYCCKUX 3adadax



6.9

6.10

HaxoauTe ocu UM IEHTPbl CUMMETpUN (PUTYp, TPUMEHATH TBUKEHUS

IIJIIOCKOCTH B HpOCTCﬁHIHX ciy4daiax

[IpuMeHATH MONy4YeHHBIE 3HAHMS HAa IPAKTUKE —  CTPOMUTh
MaTEeMaTUYECKHE MOJENN U 3aJad peaJbHOM XU3HU U IPOBOJUTH
COOTBETCTBYIOLIIE BBIYMCICHHMS C IMPUMEHEHHUEM TOJ00Hs MU
TPUTOHOMETPUYECKHX (YHKUUH (MOJB3YsICh, TJE HEOOXOIUMO,

KaJIbKYJISITOPOM)



BeposAiTHOCTH M CTATHCTUKA
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Kon
nposepsieMor
0 pe3yJibTaTa

5

5.1

5.2

53

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

BeposiTHOCTB U cTaTUCTHKA

YuraTh HHGOPMALIMIO, IPECTABICHHYIO B TA0JIMIAX, HA JUarpaMMax,
NpPEACTaBIATh JlaHHble B BUAE TaOiul, CTPOUTh JAHArpaMMbl

(cTonOuKoBbIE (CTOIOYATHIE) U KPYTOBBIE) 110 MacCUBaM 3HAUYE€HUN

OnuceiBaTh H HHTCPHIPECTUPOBATL PCAJIbHBIC YHCJIOBBLIC OAaHHBIC,

IpcacCTaBJICHHLIC B Ta6n1/1uax, Ha auarpaMmax, I‘pa(bI/IKaX

Hcnonbs3oBare JUIS OIHUCaHUs JaHHBIX CTaTUCTUYECKUE
XapaKTEPUCTHKU: cpegHee apu(MeTHIecKoe, MeanaHa, HanbosbIee u
HauMEHbIIIEE 3HAYEHUS, pa3Max

Nmets npencraBieHue o Cry4aiiHOM M3MEHYMBOCTH Ha IIpUMeEpax LeH,
(Gu3NYeCKUX  BEIMYUH, AHTPONOMETPUYECKMX JaHHBIX, HUMETb

MIPEACTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

BeposiTHOCTB 1 cTaTuCTHKA

N3Bnekate u mpeoOpa3oBbIBaTh MHPOPMAIMIO, MPEICTABICHHYIO B
BUJEe TaONHIl, AWarpamm, rpaduKoB, MPEICTaBIATh JaHHbIE B BUJEC
TabnuIl, tuarpamm, rpaduKoB

OnuceiBaTh JaHHBIE C IIOMOMIIBIO CTAaTHCTHYCCKMX ITOKa3aTesIeH:
CpPeIHMX 3HAUYEHUW W Mep pacceuBaHus (pa3Max, AHUCIEepCUs U
CTaHJapPTHOE OTKJIOHCHHE)

HaxoauTh 4acTOTHI YHUCIOBBIX 3HAYEHHUH M YaCTOTHI COOBITHH, B TOM

YUCJIC 110 pe3yJibTaTaM I/ISMepeHI/Iﬁ n Ha6J'IIO,Z[CHI/II71
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5.5

5.6
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5

5.1

5.2

5.3

5.4

5.5

HaxoauTe BepoOATHOCTH CIy4YalHBIX COOBITMHA B ONBITaX, 3Has
BEPOSATHOCTH 3JIEMEHTAPHBIX COOBITUH, B TOM YHCIE€ B OMNBITaX C
PaBHOBO3MOXXHBIMH 3JI€MEHTAPHBIMU COOBITHSIMU

Hcnonp3oBate  rpaduueckue  MOAEIM:  JAEPEBO  CIIydailHOTO
9KCIIEPUMEHTA, AMarpaMMbl DJHjepa, YuCiIoBas npsamas

OnepupoBaTh NOHATUSAMHU: MHOXKECTBO, IOJMHOXECTBO; BBIIIOJIHATH
OlepallMyd  HaJ  MHOXECTBAaMU: OOBEOUHEHHE, IEepecedeHue,
JIOTIOJIHEHUE; IEPEYUCIIATD MIEMEHTHl MHO)KECTB, IIPUMEHATH CBOMCTBA

MHOXKECTB

Hcnonb3oBathk rpaduueckoe MPEICTaBICHHE MHOXECTB U CBS3CH
MEXIy HUMH JIJIsl ONMMCAHUS MPOIIECCOB U SIBICHUIA, B TOM YHCIIE TpU

peLIeHNH 3314 U3 IPYruX y4eOHbIX PEAMETOB U KypCOB

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJLHOI MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

BepOHTHOCTL H CTaTUCTHKA

W3Bnekarb U mpeoOpazoBbIBaTh HMH(OPMAIMIO, IMPEACTABICHHYIO B
pa3IMYHbIX HCTOYHUKAX B BUAE TaOdMI, [Iuarpamm, rpaguKos,

OpeACTaBJIATh JaHHBIC B BUJIC Ta6J'II/II_[, Auarpamm, Fpa(bI/IKOB

Pemiate 3amaun opraHW30BaHHBIM MEPEOOPOM BAPHUAHTOB, a TAKKE C

HUCIIOJIB30BAHHUEM KOM6I/IH8.T0pHBIX paBUII U METOAOB

Hcmons3oBaTh OIMMUCATCIIBHBIC  XAPAKTCPHUCTUKU  IJId MaCCHUBOB
YUCJIOBBIX JaHHBIX, B TOM 4YHCJIIC CPEAHHUEC 3HAUCHUA W MCPLBL

pacccuBaHuA

HaXOJII/ITI) YacTOTHl 3HAYEHWM M YacCTOTHI CO6I)ITI/I$I, B TOM 4YHCIIC

MOJIB3YACH pC3yJibTaTaMH HpOBCI[éHHLIX H3MCpCHHfI )51 HaGJ’IIO)ICHI/Iﬁ

HaxoauThs BepoATHOCTH ClTydyallHBIX COOBITHI B U3yUEHHBIX OIBITaX, B
TOM 4YHCJIE B OIBITaX C PaBHOBO3MOXXHBIMHU DJIEMEHTAPHBIMU
COOBITHSIMM, B CEpUSAX HUCHBITAHUHA 10 TMEPBOTO ycliexa, B CEpUsix

ucnbITaHui bepHym



5.6

5.7

HNMers mpencraBiieHHE O CIIy4allHOM BEIWYMHE U O PaCHpEACIICHUU
BEPOATHOCTEM
Hmets mpeacTaBieHre O 3aKOHE OOJBIIMX YHCEN KaK O MPOSBICHUU

3daKOHOMCPDHOCTH B CHy‘I&ﬁHOﬁ U3MCHUYUBOCTH MU O PpOJIM 3aKOHa

OOJIBIITUX YKCETT B IPUPOE B OOIIECTBE



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

Anreopa

7 KJIIACC

Kon
1

11

1.2

13

14

1.5

1.6

2.1

2.2

2.3
2.4

2.5

2.6

IIpoBepsieMblii 3JIEMEHT COIePKAHUS

Yyucia U BEIUMCIIEHUSA

Jpobu OOBIKHOBEHHbBIE W JECATHYHBIC, MEPEX0]] OT OJHOW (OpPMBI 3aIlKCU
npobeit k apyroii. [loHsATHE panMOHAIBPHOTO 4YHCINA, 3alUCh, CPaBHEHUE,

YHOPpAAOUYHUBAHUE pallMOHAJIBHBIX YHCEII

ApI/I(i)MCTI/I‘leCKI/Ie JEUCTBUS C palrOHaJIbHBIMU YU CJIaMHU. Pemenue 3amau u3

peabHOM MPAaKTHUKU HA YaCTH, Ha Ipoou

CreneHb € HaTypaJlbHbIM IIOKa3aTeleM: OINpeleleHne, IMpeodpa3oBaHUe

BBIpa)KCHI/Iﬁ Ha OCHOBC OIIPpCACIICHU, 3alIUCh OOJIBIINX YHCEN

[TponeHTsl, 3aMuch NPOIEHTOB B BUAE ApOOH U ApoOU B BUE MPOLIEHTOB. TpH

OCHOBHBIC 3a1a4d HA NPOUCHTHI, pCIICHUC 3a1a4d U3 peaJIBHOﬁ IMPaKTUKH

HpI/IMeHeHI/Ie IMIPU3HAKOB JACIINMOCTHU, Pa3JI0KCHUC Ha MHOXKHUTCIIN

HAaTYpaJIbHbIX YUCCII

PeanpHble  3aBUCMMOCTH, B TOM 4YuCle TmpsaMas W oOpaTHas

IIPONOPLUOHAIIBHOCTH
AnrebpanuecKue BbIpaXKEHUS

HepeMeHHHe, YHUCJIOBOC 3HAUCHUC BBIPAKCHUS C nepeMeHHoﬁ. I[OHYCTI/IMLIe

SHA4YCHUSA ICPEMCHHBIX

[IpencraBieHne 3aBUCMMOCTH MEXIy BEIMYMHAMU B BUAEC (GOPMYIIBI.

Beruucnenus no gpopmynam

Hp606p330BaHI/Ie 6YKBCHHBIX B]':»Ipa)KeHHfI, TOXACCTBCHHO paBHBIC

BBIPpAXKCHUA
CBOICTBa CTEIICHHU C HAaTypaJbHBIM ITOKa3aTCJICM

OI[HO‘-IJ'ICHLI 1 MHorouieHbl. CTeIeHb MHOIOYJICHA. CJ'IO)KCHI/IC, BBIYHMTAHHC,

YMHOXCHHUE MHOTOYJICHOB

@opMyIIbl COKPAIEHHOTO YMHOXKEHUS: KBAJIpaT CyMMBbI U KBaJpaT Pa3HOCTH.

(I)opMyna Pa3HOCTU KBaApPATOB. PaznoxxeHrne MHOTOYJIEHOB HA MHOXKUTEIIN

YpaBHeHus
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1

11

1.2

13

VYpaBHEeHHE, KOPEHb YypaBHEHHUS, IpaBWia NpPeoOpa3oBaHMs YypaBHEHUS,

PaBHOCUJIILHOCTb YpaBHEHUN

JluHeitHoe ypaBHEHHME C OJHOW NEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOTO

YpaBHEHUs, PEILICHNE JIMHEWHBIX YPaBHEHUN

CocraBiieHUE ypaBHEHUU IO yCIOBHUIO 3a7aud. PelieHne TeKCTOBBIX 3a/1ay C

MOMOIUIbIO ypaBHEHUI
JluneitHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €r0 Tpauk

Cucrema JByX JMHEHWHBIX YpPAaBHEHHH C JIBYyMSI INEpEMEHHBIMU. Pelienue
CUCTEM YpaBHEHHI CIIOCOOOM MOJCTaHOBKH. [IpuMeEpHI pelieHus] TeKCTOBBIX

3aJa4 ¢ IOMOLIbIO CUCTEM YPaBHEHUN
Koopaunats! u rpaduku. OyHkunn
Koopannara To4ku Ha npsiMoi

YuciioBble IPOMEXYTKU. PaccTosiHuE MKy IBYMsI TOYKaAMH KOOPIAMHATHOU

psSIMOU

[TpsimoyronbHast cuctema koopaunat, ocu OX u Oy. Abcmuceca U opauHara

TOYKHU Ha KOOpI{HH&THOﬁ IJIOCKOCTH

[Tpumepsl TpadukoB, 3amaHHBIX (QopmyrnamMu. UTeHne rpaduKoB peanbHBIX

3aBUCHUMOCTEN

[Tonstue pynkuuu. I'papuk pynxnuu. CroiicTBa GpyHKUINN

Jluneitnas @ynkuus, e€ rpaguk. I'papuk pyHKumn y = [X|

I'paduueckoe pemieHne JHUHEWHBIX YpPaBHEHWW W CHUCTEM JIMHEHHBIX

YpaBHEHUU

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUSA

Yucaa v BEIYUCICHUS

KBaZ[paTHBIﬁ KOpCHb H3 YHUCIIA. [TousTue 006 HppauOHAIIBHOM YHUCIIC.

JlecsiTuuHble MPUOIMKEHNS HPPALUOHATIBHBIX YHCEN

CpoiicTBa apuMeTHUYECKUX KBaAPATHBIX KOPHEW W WX TNpPUMEHEHHE K
npeoOpa30BaHMIO YHCIIOBBIX BBIPAKEHUN U BBIUUCICHUAM. [[elicTBUTENbHbIE

qucia
CreneHs ¢ LIEJIBIM ITOKa3aTelIeM M €€ CBOMCTRA. CTaH)IapTHaH 3allMCh 4YucCia

Anrebpanueckue BbIpaKeHUs
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Kon
1

KBanpaThslil TpéXxuiieH, pa3iaoKeHUE KBAAPAaTHOrO TPEXUWIEHA HA MHOXKUTEIN
Anrebpanueckast 1podb. OCHOBHOE CBOWCTBO anredpanyeckon Apoou
Crnosxenue, BBIYUTaHUE, YMHOXKCHHUE, JICTICHUE anTreOpandecKux apooei
PannonanbHble BBIpayKEHUS U X IIPe0Opa3oBaHue

YpaBHEHHUs U HEPABEHCTBA

KBanpatHoe ypaBHeHue, popmyna KopHei kBaapaTHOro ypaBHeHus. Teopema

Buera
Pemenue ypaBHeHM, CBOOAIIMXCA K JMHEWHBIM U KBAIPATHBIM
[Ipocreitmune npoOHO-pallMOHATIBHBIE YPaBHEHUS

I'paduueckas MHTEpHIpETALUs YPAaBHEHUN C IBYMS MIEPEMEHHBIMU U CHCTEM
JIMHENHBIX ypaBHEHUH ¢ JBYyMs IepeMeHHbIMU. IIpuMepsl pemieHus cucrem

HEJIMHEHHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMU

Perrenre TeKCTOBBIX 3a7a4 aNreOpanyecKuM CriocoooM

UucnoBble HEPaBEHCTBA U UX CBOMCTBA

HepaseHncTBo ¢ 0qHOM TIEPEMEHHON

PaBHOCHIIBHOCTH HEPAaBEHCTB

JIuHeiHbIe HEpaBEHCTBA C OAHOM EPEMEHHOM

Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU EPEMEHHOU

OyHKIUU

[Tonsarue pynkuun. O61acTh ONPEIETCHUS U MHOXKECTBO 3HAYCHUH (PYHKITUH.

CriocoObI 3a1anust pyHKIHI
I'padux ¢pynkuuu. UreHue cBOMCTB GyHKINHU MO €€ rpaduKy
ITpumeps! rpadukoB GyHKINH, OTPAXKAIOLUINX PeaTbHbIE TPOLECCH

qDYHKI_II/II/I, OIMUCBIBAOIIHUE TMPAMYHO U 06paTHy10 IMPONMOPHUOHAIIBHBIC

3aBUCHUMOCTH, UX TpapuKu
@yHKIUU Y =x7, Y = X7
Oyukumu y = [IX, Y = |x|

I'paduueckoe pelieHre ypaBHEHUN U CUCTEM ypaBHEHUN

IIpoBepsieMblii JJIEMEHT COJePKAHUS

Yucna ¥ BEIUUCICHUS



1.1

1.2

1.3

14

2.1
2.2
2.3

2.4

2.5
2.6
2.7
2.8

2.9

2.10
211
212
2.13
2.14
2.15

2.16

PaLII/IOHaJIBHBIe qucia, HppanuoOHaJIbHBIC YHCJId, KOHCYHBIC H OCCKOHCYHBIC

JECATUYHBIC IpOOH

MHOXeCTBO ACHCTBUTEIBHBIX YHCEN, JSHCTBUTEIbHEIC YHCIIa KaK OECKOHEYHBIE
JEeCATHYHBIC ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKY MHOKECTBOM
JICUCTBUTEINIbHBIX YUCEN U KOOPJAMHATHOW NpsiMoi. CpaBHEHHE JEHCTBUTEIbHBIX

qKCell
Apudmernueckue IeHCTBHS C AEHCTBUTEILHBIMU YUCIAMH

W3mepenusi, TpuOIMHKEeHUs], OLEHKH. Pa3Mepsl 00BEKTOB OKPYXAIOIIEro MUpa,
JUIMTETILHOCTh TPOILIECCOB B OKpykawomeM wmupe. [IpubmmxénHoe 3HaueHue
BEJIMYMHBI, TOYHOCTh NpuOIkeHus. Okpyrienue uucen. [Ipukunka u oueHka

pE3yJIbTaTOB BBIYMCICHUI

YpaBHEHMS U HEPABEHCTBA

YpaBHEHHUsI C OJHOU ITIEPEMEHHON

JInnelinoe ypaBHeHue. PemieHne ypaBHeHUH, CBOAAIIMXCA K JIMHEUHBIM
KBagparHoe ypaBHeHue. Penienne ypaBHeHUN, CBOAAIIMXCS K KBaIPaTHBIM

buxanpatHoe ypaBHeHHE. [IpuMepsl pelieHns ypaBHEHUN TPETbE U 4eTBEPTON

CTEIICHEH Pa3I0KEHUEM Ha MHOKUTEIH

Pemenue 1poOHO-paliiOHAIbHBIX YpaBHEHHH

CucreMsbl ypaBHEHU

VYpaBHeHMe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk

Pemenne cucreM IByX JIMHEWHBIX YPABHEHMM C IBYMs IEPEMEHHBIMU

Pemenne cucreMm IByX YpaBHEHHMI, OJHO W3 KOTOPBIX JIMHEHHOE, a Ipyroe —

BTOPOM CTEIEHU

I'paduueckas MHTEpIIpeTALMs CUCTEMbI YPaBHEHHH € IByMsI IEpeMEHHBIMU
Pemenue TekCTOBBIX 3ajau anredpanyeckuM crocoooM

YucnoBsle HEPAaBEHCTBA U UX CBOMCTBA

Pemrenne nuHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHON

Pemenne cucreM JTMHENHBIX HEPABEHCTB C OJHOW NTEPEMEHHOMN
KBaaparHble HEpaBEeHCTBA

I'paduaeckass wHTEpHIpeTanss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS

MNEpCMCHHBIMU

DyHKIMHU
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6.1

6.2

6.3

6.4

6.5

6.6

KBanpatnunas ¢ynkuusa, e€ rpapuk u cBoiictBa. IlapaGosa, KoopanHATHI

BEPILKHBI Tapaboibl, OCb CAMMETPUHU NapaboJIbl

I'paduxu pynaximit y=kx, y=kx+b u ux coiictBa

I'paduku Gyrxuii y=K/X, y = x° 1 ux cBoicTBa

I'paduku pyHKIMI , 1 KX CBOMCTBA

YucnoBble OCIEI0BATEIBHOCTH

Omnpenenenne M CrocoObl 3aJaHKs YUCIOBBIX MOCIIEIOBATEILHOCTCH. 3aqaHme
MOCIIEI0BATEIHLHOCTH PEKYPPEHTHOM hopmyInoit u ¢popmyoii N-To uieHa
Apudmernueckass mporpeccusi. DopMmynsl N-ro  uwieHa apudmeTuyeckoit
MIPOTPECCUU, CYMMBI TIEPBBIX N YICHOB

I'eomerpuueckas mnporpeccusa. QP@opmysibl N-r0  4Yji€HAa T'€OMETPUYECKOU
MIPOTPECCUU, CYMMBI MIEPBBIX N YICHOB

H3o0paxeHne 4wieHOB apu(PMeTHYEeCKOM U TEeOMETPUYECKOl mporpeccuit

TOYKaMU Ha KOOPJAMHATHOM IIJIOCKOCTH. JIMHENHBIN U 3KCIIOHEHIIUAJIBHBIA POCT

Cro’xHbI€ NPOLIEHTHI

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

I'eomerpus

Hauansnele nousaTus reomerpun. Touka, npsmasi, OTpe30K, ayd. Yroi. Buasl
yriioB. BeprukanpHble M CMEXHBIE yribl. buccektpuca yrna. JlomaHnas,

MHOI'OYroJbHUK. [IapamienbHOCTh U EPIEHAUKYIISAPHOCTD MPSAMBIX
Cummerpuunsle purypsl. OCHOBHBIE CBOMCTBa 0ceBoM cummeTpuu. [Ipumepst
CUMMETPHUH B OKPYKAIOIIEM MUPE

OcCHOBHbBIE TTOCTPOECHHSI C TIOMOIIBIO IUPKYJIS W JUHEHKHU. TpeyrojbHUK.
BricoTa, Menana, OMcceKkTprca, X CBOMCTBA

PaBHOOepeHHBII M PaBHOCTOPOHHMH  TpeyrojbHUKH. HepaBeHCTBO
TPEYroJIbHUKA

CBoiicTBa 1 MpU3HAKK paBHOOEIPEHHOT0 TpeyroyibHuKa. [Ipu3Haku paBeHcTBa
TPEYTOJIbBHUKOB

CaoiicTBa U MPU3HAKU MapalljieNbHbIX NpsAMbIX. CyMMa yIiioB TpeyrojibHUKA.

BHeriHue yrisl TpeyrojibHUKa
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[IpssmoyronbHblii  TpeyroiapHuK. CBOWCTBO MeQuaHbl IMPSMOYIOJIBHOTO
TPEYroJbHUKA, NPOBEAEHHOW K runoreHys3e. llpusHaku paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. IIpAMOYTrOJIbHBINA TPEYTOJIBHUK C YIVIOM B
30°

HepaBeHcTBa B reOMETpHUH: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUTMHE JIOMaHOM, TeopeMa 0 00JIbILIeM YIJIe U OOJIbIIEH CTOPOHE TPEYTOJIbHUKA.

[lepnennukynsip U HAKJIOHHAs

I'eomerpuueckoe Mecto Touek. buccekrpuca yrma u  cepelIUHHBIN

NIEPIEHIUKYIIAP K OTPE3KY KaK F€OMETPUUECKHE MECTA TOUEK

OxkpyXHOCTb M Kpyr, XOpAa M JAMaMeTp, HuX CcBoiicTBa. B3aumHoe
pacIojIOKEHUE OKPY)KHOCTM M mpsAMoil. KacarenpHas u cekymas K

OKPY>KHOCTH

OKPY)KHOCTI), BIIMCaHHAsA B YIOJI. BrmcanHas m ommcaHHas OKPY’KHOCTHU

TPEYroJIbHUKA

[IpoBepsiemMblii 3JIeMEeHT COIePKAHUS

I'eomerpus
UYersipéxyronpauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
[IpssmoyronbHUK, poMO, KBaJipaT, UX MPU3HAKU U CBOMCTBA

Tpanenus, paBHOOOKas Tparenus, e€ cBoiicTBa U npusHaku. [IpsimoyronpHas
Tparnenus

Meron yaBoenust meauansl. LlenTpanbHas cummerpusa. Teopema Paneca u
TEOpeMa O IPONOPLUOHAIBHBIX OTPE3KAX

Cpennue TMHUM TPEeYroibHHUKA U Tpanenuu. LlenTp Macc TpeyrosibHuKa
ITonoOue TpeyroabHUKOB, KodddunueHtT mnoxodus. Ilpusnaku nomoOus
TpeyroibHUKOB. [I[puMeHeHue nogo0us Npu pelIeHNH MPaKTUYECKUX 3aa4
@opmynbl A8 IUIOIIAAU  TPEYrojbHUKA, MapajjenorpamMmma, poMba u
Tpaneuuu

CpoiictBa miomaneit reomerpuueckux ¢uryp. OTHoOIIEHHE TUTONanei
Mo100HBIX puUryp

Brruncnenue miomaneil TpeyroJlbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaTOM

Oymare
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Teopema Ilucdaropa. Ilpumenenue teopemsl Iludaropa mnpu pereHun
MPaKTHYECKHX 3aa4
CuHyc, KOCHHYC, TaHT€HC OCTPOTO YIJa HpPSIMOYTOJBHOTO TPEYroJbHHKA.

OCHOBHOE TPUTOHOMETPUIECKOE TOXKIESCTBO. TpUTrOHOMETpUUYECKUE PYHKITHH
yriioB B 30°, 45° u 60°

Brnucannsie v LEHTpAJIbHBIE YIJIbI, YTOJI MEXAY KacaTeIbHOU U XOPJ0H. YTIIbI
MEX1y XOpJIaMU U CEKYLIUMU
BrucanHble ¥ ONIMCAaHHBIE YETBIPEXYTOJIbHUKHU

B3anmHoe pacnonoxxkeHue IBYX OKpykHOcTed. KacaHuwe OkpykHOCTEM.

OO01ue KacaTelbHbIE K IBYM OKPY)KHOCTSIM

IIpoBepsieMblii 371eMeHT CO/IePKAHMSA

I'eomerpus

Cunyc, xocunyc, TanreHc yrioB oT 0 10 180°. OcHOBHOE TPUTOHOMETPUUECKOE
TOX/1ecTBO. DOPMYJIBI IPUBECHUS

Pemenne TpeyronbHukoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. Perienue
MMPAKTUYCCKUX 3adad C HCIHOJB30BAHUEM TCOPEMBbI KOCHHYCOB H TCOPCMbI
CHHYCOB

[IpeobpaszoBanue nomodbus. [Iomodre coOOTBETCTBEHHBIX IIEMEHTOB

Teopema o mpou3BeeHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEAECHUN OTPE3KOB
CEKYIINX, TEOpeMa O KBaJpaTe KacaTeJIbHOU

BekTtop, anuHa (MO1yNb) BEKTOpa, COHAIIPABICHHbBIE BEKTOPHI, TPOTUBOMOIOKHO
HaIpaBJIEHHbIE BEKTOPHI, KOJTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
omnepaluyu HajJ BEKTOpaMmH. Pa3noxkeHue BEKTOpa MO JIBYM HEKOJUIMHEAPHBIM

BEKTOpaM

Koopaunatsr BekTopa. CkanspHOEe MPOU3BEACHUE BEKTOPOB, IPUMEHEHUE IS
HAaXOXJEHHUs JUIUH U YIJIOB

JlekapTOBBI KOOPAMHATHI Ha IJIOCKOCTH. YPAaBHEHUS NPSAMOW U OKPYKHOCTH B
KOOpJMHATAX, MEPECEUCHUE OKPYKHOCTEH M MPsAMBIX. MeToa KOOpJIUHAT U €ro

IMPUMCHCHUC

HpaBI/IHBHBIe MHOT'OYT'OJIbHUKHN
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Jlnvna okpyxHoCcTH. 'pagycHas u paguaHHas Mepa yria, BBIYUCICHUE JJIUH IyT

OKPY>XKHOCTEH
[Tnomanp kpyra, cekTopa, cermeHTa

JIBU>KeHHsI ITUIOCKOCTH M BHYTPEHHUE CUMMETpuHM Guryp (SjaeMeHTapHbIe

npencrasienus). [lapamiensueiii nepenoc. IloBopor

BeposiTHOCTH M CTATUCTUKA
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IIpoBepsieMblii 31eMeHT cOAepPKAHUSA

BeposiTHOCTB U cTaTUCTHKA

[IpencraBiaeHue AaHHBIX B BUjAE TaONMLl, AUarpamm, rpadukoB. 3aroHEeHUe
TaOJHI], YTEHUE W TIOCTPOCHHE IuarpamMm (CTOJIOMKOBBIX (CTOJNIOYATHIX) U
KpyroBbeix). Urenue rTpauKoB peanpHbBIX IpolueccoB. V3BiedeHue
uHpOpPMALIMK W3 TUArpaMM W TaOJUI], MCIOJB30BAaHHE W WHTEPIPETAIHS

JaHHBIX

OnwucarenbHasi CTaTHCTUKA: cpelHee apudMeTHuecKkoe, MeAHaHa, pa3Max,
HauOoJIbIlIee U HAUMEHbLIEEe 3HaUeHHs] Habopa YKUCIOBBIX JaHHBIX. [Ipumepbl

Cly4yallHON M3MEHUYMBOCTHU

CrnyvaiiHblif 3KCHEpUMEHT (OMBIT) M CilydaiiHoe coObiTHe. BeposTtHocTh M
yacToTa. Pojb ManoBepOATHBIX M MPAKTUUYECKH JTOCTOBEPHBIX COOBITUH B
npupoie u B obmecTse. MoHeTa U UrpajbHas KOCTb B TEOPUU BEPOSTHOCTEN

I'pa¢, BepmnHa, peOpo. Crenenb BepmMHbL. Yucno pédep M cymmapHas
creneHs BepiinH. [Ipencrasnenue o cesisHocTH rpada. Llenu u nukinsl. [Tyt B
rpadax. O0xon rpada (sinepoB myTh). [IpeacTaBieHue 00 OpUueHTUPOBAHHOM

rpage. Pemenue 3a1a4 ¢ noMouisio rpagos

IIpoBepsieMblii JJIEeMEHT COePKAHUS

BCpOHTHOCTB 1 CTaTUCTHUKA
HpeHCTaBHeHI/IC JaHHBIX B BUIC Ta6HI/II_I, Auarpamm, I‘pa(I)I/IKOB

MHO)KCCTBO, OJICMCHT MHOXECCTBA, ITOJIMHO>XKECTBO. OHCpaI_II/II/I Hazg

MHOXKECTBaMM: O6’I)GJII/IH€HI/I6, NEpeCCUCHUEC, NOIMMOJTHCHUEC
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CaolicTBa onepaluii HaJy MHOXECTBAMH: IEPEMECTUTENBHOE, COYETATEIBHOE,
pacupenenuTeabHOe, BKIOUEHUS

Hcnonp3oBanue rpaduyeckoro MpeACTaBICHUS MHOXECTB JJIsi ONHMCAaHUs
pEaJIbHBIX IIPOLIECCOB U SIBJICHUH, IPU PEIICHUH 33/1au.

N3mepenune paccenBaHUs AaHHBIX. JlUcrepcusi U CTaHJApTHOE OTKJIOHEHHE
YHCIOBBIX HAOOPOB. J[MarpamMmMa paccenBaHus

DJIeMEHTapHbIE COOBITHS CclydailHOro omnbiTa. CiydailHble COOBITHSI.
BepostHoctu coOpiTuii. ONBITBI ¢ PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
coobiTusaMu. CaydaiiHbli  BbIOOp. CBS3b MEXIYy MAaJOBEPOATHBIMH |
NPAaKTUYECKH JJOCTOBEPHBIMH COOBITUSIMU B IIPHPO/IE, OOIIECTBE M HAyKe
[epeso. CBolicTBa €peBbEB: €AMHCTBEHHOCTD IIyTH, CYILIECTBOBAHHUE BUCSYEH
BEPILMHBI, CBSI3b MEXAYy YHMCIOM BepuMH M uuciaoM pébep. IlpaBumo
yMHOXkeHUs. Pelienue 3aaa4 ¢ nomousto rpagos

[IpotuBononoxkueie coObiTusA. [uarpamma DOiinepa. OObeauHeHUE U
nepeceueHre coObiTuil. HecoBmectHble coObiTus. ®dopmyna crnoxxeHus
BEPOSITHOCTEHN

YcnoBHas BeposTHOCTb. [IpaBuiio ymHoxxenus. HezaBucrumblie coObITHS
[IpeacraBnenne »sKcnepuMeHTa B BHJE JepeBa. Pemienue 3agad  Ha
HaXO0XJEHUE BEPOSATHOCTEN C MOMOUIBIO AEPEBA CIYYANHOTO SKCIIEPUMEHTA,

Juarpamm Jinepa

HpOBepﬂeM bl 3JIEeMEHT coacprkaHus

BepOHTHOCTb N CTaTUCTHUKA

[IpencraBienue JaHHBIX B BUJIE TAONIUL, Juarpamm, rpadukoB, HHTEpIpETalus
JaHHBIX. YTeHHe M MocTpoeHue Talnuil, Auarpamm, rpaukoB IO peaJbHbIM

JTAHHBIM
[lepecranoBku u dakroprai

CoueraHus ¥ YUCIIO COUYECTAHUH

Tpeyronsuuk Ilackans. Pemenue 3aay ¢ HCnoap30BaHUEM KOMOWHATOPUKHT

I'eomeTrpuueckass BeposTHOCTb. CiydallHbI BBHIOOpP TOYKHM M3 (QUIYpbl Ha

IIJIOCKOCTH, U3 OTPC3KAa U U3 OYTH OKPYKHOCTHU

Hcnbitanue. Yenex u Heyaada. Cepust HICIBITAHUN 10 IEPBOTO ycIexa
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Cepus wucnbiTanuii bepnymmu. BeposTtHocT cOOBITHH B cepuM HCIBITAaHHUMA
bepnynnu

CityyaiiHasi BETMYMHA U PACIpPeIeICHUE BEPOSITHOCTEH

Maremarnueckoe oOxugaHue u - aucnepcus. Ilpumepsl maTemMaTHYeCKOTo
OKUJJaHUS KaK TEOPETUUECKOI0 CPETHETO 3HAUCHUSI BEIMYMHBI
MatemaTuueckoe OXHUJAaHUE MW JUCIEpPCUs CIydallHONW BEIWYMHBI «UHUCIIO
YCIIEXOB B CEpUM UcHbITaHUN bepHymm»

[Tonstre o 3akoHe OOJBIIMX yHucell. M3MepeHue BEpOSTHOCTEH C MOMOUIBIO

yacToT. Posb 1 3HaueHue 3aKoHa OOJIBIINX YMCEll B IPUPOJIE U 0OIIECTBE



IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
nposepsieMor
0 TpeOoBaHUs

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/ILHO MPOrpaMMbl OCHOBHOI'O
o01ero oopazoBanus Ha ocHoBe PI'OC

YMeHHe OonepupoBaTh IMOHATUSMHU: MHOMKECTBO, II0JMHOXKECTBO,
OIlepalLliy HaJl MHOKECTBAMHU; YMEHHUE ONEPUPOBATh IIOHATHAMMU: Ipad,
CBSI3HBIA Tpad, IepeBo, MK, NMPUMEHATh UX TPU PEIICHUH 3314,
YMEHHUE HCIOJb30BaTh IpapUuecKkoe NpPe[CTaBICHUE MHOXKECTB I
ONMCAaHUS PEAIBHBIX IPOLIECCOB U SBJICHWM, IIPU PEIICHUH 33134 U3

APpyrux y‘le6HHX npeaMETOB

YMeHue OIICPHUPOBATH IMOHATHAMMU: OIIPCACICHHUC, aKCHOMA, TCOpPCMaA,
A0Ka3aTCjIbCTBO, YMCHHEC pacCllO3HaBaTb HUCTUHHBIC W  JIOXKXHBIC
BbBICKA3bIBAHUA, IIPHUBOAWUTHL IIPHUMCPbI W KOHTPIPHUMCPBI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHHA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMU: HATYPaJbHOE YHUCIO, IPOCTOE U
COCTABHOE 4YMCIJIO, JEIMMOCTb HATypaJbHBIX YHCEJ, IPU3HAKU
JIETUMOCTH, LIEJI0€ YHUCIIO0, MOJIYJb YHCIA, OOBIKHOBEHHas IpoOb U
JecsiTUuHasl apo0b, CTaHIAPTHBIM BUJ 4MClIa, palMOHAIbHOE YHCIIO,
UppalMoOHAIbHOE YHUCIIO, apu(METHUECKU KBaJIpaTHBIH KOpEHb;
YMEHHME BBINOJHATH JCHCTBUSL C YUCIAaMM, CpaBHUBaTb |
yIOpSAOYMBaTh YWCIA, MPEACTABIATh 4YHCIAa Ha KOOPAMHATHOM
NpsIMOW, OKpYIJISITh 4YHCIA; YMEHHUE JelaTh HPUKUAKY M OLIEHKY

pe3yiibTara BBIUMCIICHUH

YMeHue onepupoBaTh IMOHATUSMU: CTENEHb C LIEJBIM IOKa3aTelleM,
apupMeTUYECKU KBaJAPATHBI KOpPEHb, MHOTOYJICH, ajreOpanveckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATYpalbHOU CTEHEeHH
OOJIbIlIE E€IMHMIIBI, YMEHHE BBIMOJHATH pacdy€Tel 1o (Qopmyam,
npeoOpa3oBaHus IENbIX, JAPOOHO-PAllMOHANBHBIX BBIPAKEHUU U
BBIPAXKEHHI C KOPHSMH, PA3JIOKEHHE MHOTOYJIEHA Ha MHOXHUTENH, B
TOM YHCJIE C UCTIONIb30BaHKUEM (POpPMYIT pa3HOCTH KBAAPATOB U KBajipaTa

CYMMEBEI U Pa3HOCTH



YMeHue onepupoBaTh MOHATUAMU: YHACIOBOE PABEHCTBO, YPABHEHUE C
OHOM NEPEMEHHOHM, YHCIOBOE HEPAaBEHCTBO, HEPAaBEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JIMHEHMHBIE W KBaJpaTHbIC ypaBHECHMS,
IpOOHO-PALlMOHATIbHBIE YPABHEHUSI C OJHOM INEPEMEHHOM, CHCTEMBbI
JBYX JIMHEHHBIX YpaBHEHMWI, JIMHEHHbBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble M JpOOHO-pallMOHAIbHBIE HEPaBEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELIECHUN 3a]1a4 U3 IPYTUX IIPEIMETOB U
IIPAKTUYECKUX 3a/1a4; YMEHHUE UCII0JIb30BaTh KOOPIAMHATHYIO IIPAMYIO U
KOOPAMHATHYIO IJIOCKOCTh JISi M300paKeHUsl pelIeHHH ypaBHEHUH,

HCPaBCHCTB U CUCTEM

YMeHue onepupoBarh NOHATUAMU: QYHKIMS, Tpaduk QyHKUNU, HYIH
(GyHKINH, TPOMEKYTKH 3HAKOITOCTOSTHCTBA, IPOMEXYTKH BO3pacTaHMUS,
yObIBaHUs, HAaKOOJIbIIICE U HAUMCHBIIICEe 3HAUCHHS (YHKIIMU; YMEHUEC
OIICpHUPOBATH MNOHATUAMM: IIpAMasad MMPOMNOPLHUOHAIBHOCTD, JIMHENHAas
GbyHKIUsA, KBagpaTU4Has (YHKIHs, oOpaTHas MPONOPIMOHAIBLHOCTD,
napaboiyia, rurepbona; yMEHHE CTPOUTh Trpaduku  QyHKIHH,
UCIIOJIb30BaTh TpPaQUKH Ui ONPEACICHUS CBOWCTB IPOIECCOB U
3aBUCUMOCTEH, Ui pelIeHus 3a/1ad U3 APYTUX y4eOHBIX NMPEAMETOB U
pealibHOM JKU3HU; YMEHHE BhIPXKATh (POPMyJIaMu 3aBUCUMOCTH MEKITY

BEiIn4YnHaMun

YMenmne OIICpHUPOBATH IIOHATUAMMU: IIOCJIIEAOBATCIIBbHOCTD,
apupMeTHyeckass M TeOMeTpuYecKas  IPOIPecCHH;  yMEHHue
HCIIOJIb30BaTh CBOWCTBA MOCJENI0BAaTEIILHOCTEH, (OPMYIIbI CYyMMBI U
o0IIero 4jeHa MpH pelleHUH 3ajad, B TOM 4YHCIe 3aJad U3 JPyrux

Y4eOHBIX TIPEIMETOB U PEATbHON KU3HU

YMeHue pemiaTth 3aJlaud pa3HbIX TUIOB (B TOM YHCII€ Ha MPOLEHTHI,
JIOJIU U 4acCTH, IBUKEHHUE, padoTYy, LIEHYy TOBApOB U CTOUMOCTH ITOKYIIOK
U YCIyr, HaJloTH, 3aJaud W3 00JacTW YIpaBieHHs JUYHBIMA U
ceMeMHbIMU (PHAHCAaMU); YMEHHUE COCTABIISITh BBIPAXKEHUSI, ypaBHEHMUS,
HEpPABEHCTBA W CHCTEMbl 110 YCJIOBHIO 3aJadyM, MCCIIENOBATh
MOJIyY€HHOE pelIeHHe U OIIEHMBATh MPaBIONOJ00HOCTh MOTYYEHHBIX
pE3yJIbTaTOB

YMeHue onepupoBaTh MOHATHAMU: (PUTypa, TOUKA, OTPE3OK, Mpsmas,
Jy4, JJOMaHasi, yrojl, MHOIOyTOJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN

U PaBHOCTOPOHHHUM TPEYrOJNbHUKH, MPSMOYTOJbHBIA TPEYrojJbHHUK,



10

11

12

13

14

MeanaHa, OMCCEKTpHca M BBICOTA TPEYrOJbHUKA, YETBIPEXYTONBHUK,
napajuieiorpaMMm, pomO, TNPSAMOYrOJbHUK, KBaapaT, Tpareuus;
OKPY’KHOCTb, KpPYT, KacaTeJIbHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3a7add, B TOM 4YHCII€ U3 MOBCEAHEBHOU
KU3HU, Ha HAXO0XKJEHUE I'€OMETPUUECKUX BEJIMYMH C NPUMEHEHHEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

YMeHue omnepupoBaTh IMOHSATHUSAMHU: PaBEHCTBO (UIYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapajuyIeIbHOCTh U NEPIEHIUKYJISIPHOCTh MPSIMBIX,
yroa MeXAy MpsSMbIMHU, MEPHEHIAUKYJSpP, HAKIOHHAs, IPOEKLHUS,
nonobue Gpuryp, noJoOHbIE TPEYTrOILHUKH, CHMMETPHUSI OTHOCHUTEIHHO
TOYKM M TPSAMOW; YMEHHUE pacliO3HABaTh PABEHCTBO, CUMMETPHUIO U
nonobue Quryp, napajsieNnbHOCTh U MEPHEHAUKYISIPHOCT MPSIMBIX B

OKpYyKaromem MHUpe

YMeHHe onepupoBaTh MOHATHSMU: JJIMHA, PACCTOSHUE, Yroil
(BeqiMuMHA yrja, CUHYC U KOCHUHYC YIJIa TPEYrojbHHKA), IJIOLIA/b;
YMEHHUE OLIEHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYXKAIOILEM
MHUpE; YMEHHUE MpPUMEHATh (GOpMyJbl MEpUMETpa U ILIOLIAAU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleJieNUe1a; YMEHHE NPUMEHATh NPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYIOJIbHHKA,
teopemy Iludaropa, TpUrOHOMETPUYECKHE COOTHOIIEHUS  JUIS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, TIomaae

YMmenue wu3zo0pakaTh IUIOCKMEe (UIYpbl M HMX KOMOMHAIMH,
MIPOCTPAHCTBEHHbIE (UTYpPbl OT pPYKH, C TIOMOMIbIO YEpPTEKHBIX
MHCTPYMEHTOB M DJJIEKTPOHHBIX CpPEIACTB II0 TEKCTOBOMY WIH

CUMBOJIbHOMY OIIMCAHUTO

YMeHue  onepupoBarb  NOHATHUSAMHU:  NPSIMOYrOJIbHas  CHUCTEMaA
KOOpJMHAT, KOOpPAWHATBHI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YUCIIO, CKAIIPHOE MPOU3BEICHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPHI U KOOPAMHATHI Ui MPEIACTABICHUS
JAHHBIX U PEIICHU 3a7a4, B TOM YKCJIE U3 IPYTUX YUYEOHBIX IPEIMETOB
U peajbHOU KU3HU

YMeHne omnepupoBaTh TMOHSTHSIMHU: CTOJOWKOBBIE W KPYTOBBIC
auarpamMmbl, TaONHIBI, CpeAHee  apuMeTHUecKoe, MeauaHa,

HauOoJblllee U HaUMEHbIIEe 3HAU€HHUs, pa3Max 4YHUCIOBOro Habopa;
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YMEHUE  U3BJEKaTh, HHTEPIPETUPOBATbH M  MPeoOpPa3OBBIBATH
nHGOpMalMIO, MPEJICTABICHHYI0 B TaOMuIaX W Ha JMarpammax,
OTPaKAIOIYI0 CBOMCTBA U XapaKTEPUCTUKU PEAIbHBIX IMPOLIECCOB U
SBJICHUH; yMEHHME paclo3HaBaTb M3MEHYMBBIC BEJIMYMHBI B

OKPYKaIOIIeM MHPE

YMeHue omnepupoBaTh MOHATUSIMH: CIy4alHBIA ONBIT (CIIy4dailHBIN
IKCIIEPUMEHT), JJEMEHTApPHOE COOBITHE (DJIEMEHTApPHBIA HCXO.)
CIIy4aifHOTO OTbITa, CIIy9allHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HaXOAWUTh BEPOSATHOCTU CIIy4alHBIX COOBITUH B OIBITaX C
PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMU COOBITHSIMHU; YMEHHE pEIIaTh
3a/ladyl METOJIOM OPTaHM30BAHHOTO mepedopa U C HUCIHOJIb30BAHUEM
MpaBWJIa YMHOXXEHHUS;, YMEHHUE OIICHHBATh BEPOSTHOCTH PEAThHBIX
COOBITUI W SIBJICHUN, MOHUMATH POJIb MPAKTUYECKH AOCTOBEPHBIX U
MaJOBEPOSTHBIX COOBITHIA B OKPYXKAOIIEM MHPE W B IKH3HU;
3HAKOMCTBO C TOHSITHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SABJICHUAX

YMeHne BBIOMpATh MOIXOAAIIMA W3YYEHHBIH METOJ Ui pPEHICHUS
3a/la4¥, IPUBOJUTH MPUMEPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HU, PACIIO3HABATH IPOSIBICHUE 3aKOHOB MAaTEMAaTUKH B
HUCKYCCTBE, OIKUCHIBATH OTHEJIbHBIE BBIJAIOIIHUECS  PE3YJbTaThl,
IIOJIyYEHHBIE B XOJ€ pa3BUTHS MATEMaTUKM KaK HayKd, IPUBOJIUTH
IIpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTCYECTBEHHOU

Y BCEMUPHOU UCTOPHUH



INHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA

1 Yucna v BBIYKCICHUS

1.1 HarypanbHble u nensle uncna. [lpu3Haku AeIMMOCTH LEbIX Yncel

1o OOBIKHOBEHHBIE U JIECATUYHBIE APOOHU, IPOLIEHTHI, 0ECKOHEUHbIE IEPUOIUUECKHE
' Ipodu

1.3 PanmonanbHbie uncia. ApupmMeTnyecke ornepannu ¢ paluoHaIbHBIMHA YHCIaAMU

14 JeiictBuTtenpHble uuciaa. ApupMeTHyecKHe OIepalud ¢ JeHCTBUTENbHBIMU
' YHCIaMH

Le [TpubnnxKEHHBIE BBIYMCIEHUS, NpaBWIIa OKPYIJICHUS, NPUKUIKA M OLEHKa
' pe3yJibTaTa BEIYMCIIECHUM
2 AnrebpanyecKkue BeIpaKEHUS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

’5 Crenenp ¢ nenbiM nokasareneM. CTENeHb € palMOHAJIbHBIM I1OKA3aTEIEM.
' CBolicTBa CTENEHU

2.3 MHorousneHs!

2.4 Anrebpanueckas 1poob

”5 ApudpmeTnueckuii  KOpeHb ~ HarypainbHOW  cremeHu.  JleWictBusa ¢
' apu(METHUECKUMH KOPHSIMHU HATYpaIbHOH CTETICHN
3 YpaBHEHUS U HEpPAaBEHCTBA

31 Llensile u apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMbI U COBOKYITHOCTH
' YpaBHEHUN

39 Llensie U npoOHO-palOHabHBIE HepaBeHCTBAa. CHCTEMBI M COBOKYNHOCTHU
' HEPaBEHCTB

3.3 Pemenune TekcTOBLIX 3a1a4

4 YucnoBble OCIE10BATENBHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEI0BATEILHOCTEH

42 Apudmernueckass U reoMmerpuyeckas mnporpeccur. Dopmyna  CIOKHBIX

IMPOLICHTOB



5.1.

6.1
6.2

7.1
7.2
7.3
7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

DyHKIMHU

Oyukmusi, cnocodbl 3amanus  Qyakomu. [padux  pynknmm.  OOGmacts
OTIpeNIeNIeHUs] 1 MHOXKECTBO 3HaueHui ¢pynkuuu. Hymn ¢pynkuuu. [IpomexyTku
3HAKOIMOCTOSHCTBA. [IpoMexyTk MOHOTOHHOCTH (GYHKIUU. MakcuMymbl U
MUHUMYMBbI (pyHkuuu. HauGomnbliee um HauMeHbllee 3HaYeHHE (YHKIUU Ha

IIPOMEIKYTKE

Koopaunats! Ha NpsAIMON U IUNIOCKOCTH
KoopaunarHas npsmast

JlexapToBbI KOOPAMHATHI HA IIJIOCKOCTH
I'eomeTpus

['eomerpuueckue GUTypsl ¥ UX CBOICTBA
TpeyroapHuk

MHOroyrojsHuKu

OKpy’>KHOCTb U KpYyT

H3mepeHne reoMeTpu4eCcKiX BEJIUYNH
BekTops! Ha mIockocTH

BepositHOCT 1 cTaTUCTHKA
OnucarenpHas CTaTUCTHKA
BepostHoCTh

KomOunaropuka

MHoskecTBa

['padsr



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremartuka. Anrebpa: 7-i kitacc: 6a30BbIi ypOBEeHb: yUeOHHK; 15-¢ nznanue,
nepepadotanHoe MakaperaeB FO.H., Munaiok H.I'., Hemkos K.W. u np.; mox
penakuueit TensikoBckoro C.A. AkimonepHoe o0uiectTBo «M3aaTenbcTBO
«IIpocBemenue»

* Maremaruka. Anredpa: 8-i kiacc: 6a30BbIi ypoBeHb: yueOHUK; 16-¢ u3ganue,
nepepadboranHoe Maxkaperue F0.H., Munrok H.I'., Hemkos K.W. u ap.; mox
penakuueii TensikoBckoro C.A. AxkunonepHoe o61ecTBo «3naTrenscTBo
«IIpocBemenue»

* Maremaruka. Anredpa: 9-i kiacc: 6a30BbIi ypOBEHB: yUeOHUK; 15-¢ n3nanue,
nepepadboranHoe Maxkaperues F0.H., Munarok H.I'., Hemikos K.W. u ap.; nox
penakuueit TensikoBckoro C.A. AkimonepHoe o0miectBo «M3aaTenbcTBO
«IIpocsemenue»

» Maremaruka. ['eometpust : 7—9-¢ kacchl : 6a30BbIi YPOBEHSD :

JI. C. AranacsH, B. ®@. byry3os,C. b. Kagomries [u np.]. — 15-e u3g., crep. —
Mockaa : [IpocBenieHue

* Maremartuka. BeposTHOCTb U cTaTUCTHKA: 7 - 9-€ Kacchl: 0a30BbI YPOBEHbD:
y4eOHUK: B 2 yacTsx; 1-oe uznanue Breiconkuit N.P., Smenko W.B.; non
penaknueit Smenko 1.B. AknmonepHoe oo6mecTBo «M31aTenbcTBo

«IIpocsemenue»



METOANYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

H.I". Munrok, W.C. llneikoBa. Anredbpa. Metoanueckue peKOMeH 1aluu. 7
kiacc. [Ipoceenienne

['eomeTpus. MeTtoanueckne peKOMEHJAMU. 7 KIIacc.

ABtop(b1): Atanacsu JI. C., byty3oB B. ®@., I'nazkos 1O. A. u np.
HO.H.Tropun, A.A.Maxkapos, U.P.Beiconknii, 11.B.Amenko "Teopus
BEPOATHOCTEN U CTATUCTUKA', METOAMUYECKOE nocoOue aiist yuutens M.:

MIIHMO

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6mnoreka IJOK

BepositHocTh M cTatucTuka, 7 kinacc, ®I'AOY JTIO "Akanemus
Musnnpocsemenus Poccun"

BepositHOCTh M cTatncTuKa, 8 kimacc, DI'AOY JIIO "Akanemus
Munnpocsemenus Poccun"

BepositHOCTh M cTatncTuka, 9 kimace, ®I'AOY JAIIO "Akanemus
Munnpocsemenust Poccun
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