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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA»

MNOACHUTEJIbHAS 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
IPOAOHKEHUS 00pa30BaHUs U B MOBCEAHEBHOM Xu3HU. Pa3BuTHe y 00yyarommxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHHUsI MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJIS a/IallTallid B COBPEMEHHOM ITU(POBOM
obmectBe. M3ydeHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOJI0/1aTh,
CpaBHMBaTh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KpPUTUYHOCTU MBILIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI M BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00eCcreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUSI OOYJarolIMXCsA: OHM HWCIOJB3YIOT JCIYKTUBHBIE U
UHAYKTUBHBIE PACCYXJIeHUs, 0000IIEHNEe U KOHKPETU3AIII0, abCTparupoBaHue U
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENBHBIE  00BEM
CaMOCTOSITENTFHOM  JICATEIBHOCTH OOYYaroMIMXCs, IOTOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SBISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINAIIA O0yUeHUSI.

B ctpykType nporpamMmmsl yueOHOro Kypca «Anredpa» A1 OCHOBHOIO OOIIEro
0o0pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKHUE JINHUU:
«Uucma © BBIUKCIEHUSN», «ANTEOpanyecKue BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX COJAEp)KaTEIbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS Ha MPOTSHKEHUH TPEX JIET U3YUCHHUS Kypca, B3aUMOICHUCTBYS C
IpyrMMHM €ro JHHMAMH. B Xone wu3yueHuss ydyeOHOro Kypca O0O0ydaromumcs
IPUXOJIUTCS JOTHYECKU PacCyX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B TmporpaMMmy y4eOHOTO Kypca «Anredpa» BKIIOUYEHBI
HEKOTOpBbIE OCHOBBI JIOTMKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTUYECKOro 00pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO O0YyYarOIIMMUCS
OCHOB  YHUBEpCAJIBHOTO  MaTemaTtuueckoro sspika. CopaepkaTrenpHOW |
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW TSt
JaNbHEUIIEr0 U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTHYECKOr0 MBILIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMu, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi IOBCEAHEBHOM
KU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs



CBS3aHO C PAlMOHATBHBIMH ¥ HUPPANUOHATHHBIMA YHCTIAMU, (HOPMHUPOBAHUEM
MPEACTABICHUN O JEHCTBUTENHLHOM YUCTIE. 3aBEPIICHUE OCBOCHUS YHCIOBOUM JTMHUU
OTHECEHO K CpeIHEMY 00I1eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUN — «AJIreOpanyecKkre BhIPaKeHUsD
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEMaTUYECKOT0 armapara, HeOOXOAMMOTO JJIA PelIeHUs 3aJad MaTeMaTHKH,
CMEKHBIX NMPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3zoBaHusi y4eOHbIH MaTepHall TPYNIUPYETCS BOKPYT pallMOHAIBHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHUE MATEMATUKHU KakK s3bIKa JUJIst
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJEH, OIUCAHMUS TMPOLUECCOB U  SABJICHUU
peanbHOro Mupa. B 3amaun o0yuenus anreOpe BXOIAT TaKKe JaJIbHEHIIIee pa3BUTHE
QITOPUTMHYECKOTO MBIIUICHUS, HEOOXOIUMOTO, B YACTHOCTH, JJISI OCBOCHHUS Kypca
uHDOpMATUKHA, ¥  OBJAJICHUE HaBbIKAMU  JICIYKTUBHBIX  PACCYKICHUHU.
[IpeoOpa3zoBaHue CUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaKEHUS,
CIIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON TUHUM HAIIEJICHO HA TOJIyYEHUE
OOy4YarOIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIIEH MaTeMaTHYECKON MOJIENH
JUTSI OTMCAHUS ¥ UCCIICJIOBAHUS pa3HOOOPA3HBIX MIPOIIECCOB U SABJICHHUM B IPUPOJIE U
oOmectBe. M3yueHue maTepuaa crnocoOCTBYET pa3BUTHIO Y OOYHAIOIITUXCSI YMEHUS
WCIIOJIB30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMaTUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Trpaduueckue, BHOCUT BKjIaa B (QopmupoBaHue
MPEACTABICHUN O POJIM MATEMATUKHU B PA3BUTUU LIUBUIN3ALMNU U KYJIbTYPBHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIM BKIIIOYAET CIEAYIOIINE OCHOBHBIC pa3/eiibl COJEpIKAHUS:
«Yucna u  BBIYUCICHUS», «ANreOpanueckue BBIPAKECHUS», «YpPaBHEHUS U
HEpaBEHCTBa», « DyHKIIUNY.

Ha usydenue yue6HOro Kypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce —
102 gaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 gaca B Hezenio), B 9 kimacce
— 102 4gaca (3 gaca B HeACIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

Jpo6u OOBIKHOBEHHBIE W JECSITHYHBIE, TIEPEX0] OT OJHOM (popMBI 3amucu
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CrerneHb C HaTypallbHBIM I[IOKa3aTeleM: OIpe/elieHrne, MpeoOpa3oBaHue
BBIPKEHUI HA OCHOBE OIpe/eNIeHus, 3auch O0ibIKX yncen. [IpoleHTsl, 3anuch
IIPOLIEHTOB B BHUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jla4u Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpuMeHeHNE TPU3HAKOB  JACIMMOCTH, PpA3J0KEHHUE HAa  MHOXKHUTEIH
HaTypaJIbHBIX YHUCEII.

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

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUA NepeMeHHbIX. [Ipencrasienue 3aBUCUMOCTH MEXKY BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. [lpeodpazoBanue OyKBEeHHbBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoliCTBa CTENEHM C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloXKeHue, BHIYUTAHHUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBI
Y KBaApar pa3HocTh. Popmyiia pa3HOCTH KBAapaToB. Pa3iioxkeHne MHOTOWICHOB Ha
MHOKHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuia MpeoOpa3oBaHUs YypaBHEHUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pEUICHUE JIMHEUHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHU IO YCIOBUIO
3a7auu. Pelienre TeKCTOBBIX 3371a4 € MOMOIIBIO YPABHEHHM.

JIuneiiHoe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3a7a4 C TIOMOIIbIO CUCTEM
YPaBHECHUM.



DOyHKIUU

Koopaunara Touku Ha npssMou. UncinoBsle TpOMeEXXYyTKU. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHast cuctema koopauHat, ocu OX u Oy. AGcuucca ¥ opJauHaTa
TOYKHU Ha KOOpJAUHATHOM TiockocTh. [IpuMepsl rpadukoB, 3aaHHBIX (HOpPMYTIaMU.
Yrenne rpadukoB peasibHBIX 3aBUCUMOCTEH. [TorsTue dpyuakmmu. ['paduk hyHKINM.
CroiictBa Qynkuuii. Jluneitnas ¢pynkuus, e€ rpaduk. ['padpuk Gyakuum y = [X|.
['paduyeckoe penieHrne TUHEHHBIX YPaBHEHUM U CUCTEM JIMHEHHBIX YPaBHEHUH.

8 KUIACC

Yuciaa v BIYMCICHUA

KBaaparHbiii kopeHb u3 uwucia. [loHsitue 00 wuppanmoHaILHOM YHCIIE.
Jecatruunbie TpUOIMKEHUST UPPALIMOHAIBHBIX uKcen. CBoCTBAa apuMETHIECKUX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

Crenens ¢ 1eIbIM NIOKa3aTeneM U €€ cBoricTBa. CTaHmapTHAs 3alKCh YUCIa.

AaredpanvyecKue BbIPAKEHUSA

KBazpaTHbIi TPEXWIEH, PA3JIOKEHNE KBAAPATHOTO TPEXUIIEHA HA MHOKHUTEH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO aireOpanueckoil apoowu.
CnoxxeHue, BBIYMTAHHE, YMHOXKEHHE, JICJICHHE anredpandeckux JapoOei.
PanronanbpHbie BRIpaXKEHUS U UX MPE0Opa3OBaHHUE.

YpaBHeHMs U HEPABEHCTBA

KBaapatHoe ypaBHeHue, (hopmysa KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUN, CBOIAIIMXCS K JIMHEWHBIM W KBAJPATHBIM.
[Ipocreiimme qpoOHO-parMOHAIBHBIC YPABHEHHUS.

['padrueckas uHTEpHpeTalvs YPaBHEHUN C IByMS NEPEMEHHBIMH U CHUCTEM
JUHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEUHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DyHKIMHA

[Tonsitue pynkiuu. OOIACTh OMPEACIICHNS U MHOXKECTBO 3HAUCHUH (PYHKITHH.
CriocoOsbI 3amanus QyHKITHIA.

I'padpux ¢ynkummn. YUrtenwe cBoicTB GyHKmMu mo e€ rpaduky. [Ipumepst
rpadukoB GYyHKIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOIECCHI.



@DyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO TPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHkuun Y = X2, y = X3, y = VX, y=|X|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KIIACC

Yucaa v BIYMCICHUSA

PanronanbpHbie 4KCla, UppallMOHANIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHBIE ApoOU. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JEHCTBUTEIIBHBIX YUCEN U KOOPAUHATHOM MIPSMOI.

CpaBHeHHE JIEWCTBUTENIbHBIX YHCEN, apuPMETHYECKUe JEHUCTBUA C
JNEUCTBUTEILHBIMUA YU CIIAMH.

Pa3mepbl 0OBEKTOB OKPYXKAIOIIET0 MHPA, JUIUTEIBHOCTh IPOIIECCOB B
OKPY’KaIOIIEM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEIMYUHBI, TOYHOCTH NpuOIkenus. OKpyrieHue
yucell. [Ipuknika v oueHka pe3yiabTaToB BEIYMCICHUMN.

YpaBHeHUS U HEPABEHCTBA

JIunelinoe ypaBHEHME. PemieHne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBanparnoe ypaBHeHue. PenieHue ypaBHEHHM, CBOASIIMXCA K KBaJIPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHns ypaBHEHUN TPEThEU U YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIU.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMs MEpPEMEHHBIMU U €ro Trpaduk. PemieHue cucrem AByX
JIMHEMHBIX YPABHEHUN C IByMs IEPEMEHHBIMU. Penienne cucrem AByX ypaBHEHUH,
OJIHO U3 KOTOPHIX JHMHEHHOE, a Japyroe — BTopoil cteneHu. ['paduueckas
VMHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienre NMHENHBIX HEPABEHCTB C OJHOM mepeMeHHoW. PemeHne cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['paduyeckass wuHTEpHpeTalvisi HEPABEHCTB M CHUCTEM HEPAaBEHCTB C JBYMS
MIEPEMEHHBIMH.

DyHKIMHA

KBagparnunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapaboma, KoOpaAuHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHH TapadOJIbI.

I'padukn byskmumii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux
CBONCTBA.



YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu

[IoHsiTHE YMCITIOBOM MOCHENOBATEIBHOCTH. 3aJaHHUE IOCJIEI0BATEIbHOCTH
PEKyppeHTHOH popMmyIoit u GopMyIoit N-To diieHa.

ApudmeTrnueckass U reoMerpuueckas nporpeccud. @opmyibel N-ro udjaeHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOrpeccuii, CyMMBbI MIEPBBIX N UJIEHOB.

N300paxeHne 4YIeHOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M DKCIIOHEHIMAIBHBIA POCT.
CnoxHBIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA [POI'PAMMDBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY W HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOHUIEHWEM K  JOCTH)KCHMSM  POCCHUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IrpaklaHWHA U pean3ali ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PyHKIHOHHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIECHUH, MPOLEAYp I'pa)IaHCKOro oluiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00OCYXAEHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HAyKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHBHOE Yy4YaCTHE€ B PEIICHUM MPAKTUYECKUX 3aaad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEM JKU3HU MJIsl yCHEIIHOM NpodeccrHoHaIbHOM
JESITEIbBHOCTH M Pa3BUTHEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHHUEM MHANBUAYAIBHON TPAaeKTOPUU 00pa30BaHUs U KU3HEHHBIX IIJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOIBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHMYeCKONl HayKuM Kak cdepbl UeI0BEYECKOi
JEATEIbHOCTH, TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JUI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOH KaK CpPEeJICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HAaBBIKAMH HCCIIEOBATEIBCKON
NEATEIbHOCTH;

6) ¢usuuyeckoe BocnuTaHue, (POpMHpPOBaAHUE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJayYms:



FOTOBHOCTBIO MNPUMEHSITh MATEMATUYECKUE 3HAHUS B HMHTEpPECaX CBOETO
3MI0pPOBBsl, BEICHHUS  3J0pPOBOrO  o0Opa3a JKM3HH  (30POBOE  TUTaHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATUA W OTHbIXa, pETyisipHas Qunyeckas
aKTHUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA PehICKCUH, IPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMEHEHUE MATEMATUYECKUX 3HAHUM ISl PEIICHUS 3a]1a4 B
00JIaCTU COXPAHHOCTH OKPYXKAIOIIEeH Cpe/ibl, INIAHUPOBAHUS TTOCTYIKOB U OIICHKH
HX BO3MOXKHBIX TMOCJICJICTBUH ISl OKPYXKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTbHOTO
XapakTepa FKOJOTHUECKUX TTPOOJIeM U IMyTel UX PeIIeHus;

8) ajanTranus K U3MEHAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEOINPEACIEHHOCTH, ITOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIBHOCTh, B TOM YHCJIC
YMEHHUE YYUTHCS y JPYTrUX JIOJIeH, MpUOOpeTaTh B COBMECTHON JESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMA U3 ONbITA JPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHWI, B TOM YHCIIEC
bopMyIIUpOBATh UJICH, IIOHITHS, TUIIOTE3bl 00 00BEKTAX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JeMUIIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIlMIO0, BOCHPUHUMATH
CTPECCOBYIO CHUTYAaIllMI0 KaK BBI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTHUPOBATH
MPUHAMAEMbIC peIIeHUs] W JeHCTBUS, (OPMYJIHpPOBATh U OIICHUBATh PUCKU M

MOCJIENICTBUS, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1eMcTBUA:

e BBIIBILITH U XAPAaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TMOHSATHI, OTHOLIEHUN MEXIy MOHATHAMH, (POPMYIUPOBATH
ONMpENENeHUs] TMOHATUM, YCTAHABIMBATh CYIIECTBEHHBIA MpPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJAMMOI0 aHAJIN3a;

e BOCHpPUHUMATH, (OPMYIUPOBATH U  NPeOOpPa3OBBIBATh  CYKICHUS:
yTBEpAUTENIbHbIE W OTpULIATENbHBIC, €AMHUYHBbIC, YacTHbIE M OOUIHeE,
YCIIOBHBIE;

e BBIBISATH  MaTEeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
OpoTUBOpeusl B (akTax, AAHHBIX, HAONIOACHUAX U YTBEPKICHUSX,
npeaiaraTb KpUTEPUU JUIS BBISIBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYHIA;



JienaTh BBIBOABI C HWCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUU;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITENIBHO HECIIOXKHBIE JOKAa3aTEJIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTpauBaThb apryMEHTAllMI0, IMPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh Croco0 pemeHus y4yeOHOW 3agauyd (CpaBHUBATH HECKOJIBKO
BApUAHTOB pElLIeHMs, BbHIOMpaTh HauOosiee MNOAXOASIIUNA € Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh BOIPOCHI, (PUKCUPYIOIIUE MTPOTUBOpPEUHE, MpoOIeMy,
CaMOCTOSITEJIbHO yYCTAHABJIMBATh HMCKOMOE M JaHHOE, (OpMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

IPOBOJUTH IO CAMOCTOSITENBHO COCTABJIEHHOMY IUIAHY HECIIOXKHBINA
DKCIIEPUMEHT, HEOOJIBIIIOE NCCIIEIOBAHHUE 10 YCTAHOBIIEHUIO OCOOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXK]Yy COOOI;
CaMOCTOSITENILHO (hOPMYJIHPOBaTh 0000ILEHUSI U BBIBOJIBI 10 PE3yJIbTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, UCCIIEJOBAHUS, OIIEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TpOIEcca, a TaKKEe BBIIBUTATH
IPEOJIOKEHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nundopmanueii:

BBISIBIIAITh HEJOCTATOYHOCTh M M30BITOYHOCTh HWH(MOpMAIUHU, JTaHHBIX,
HEOOXOUMBIX JIJIsl pEUIeHU 3a1a4u;

BbIOWpaTh, aHAIU3UPOBATh, CUCTEMATH3HPOBATh W HMHTEPIPETUPOBATH
uHGOPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BBIOMpaTh (opMy TMpeACTaBiICHUS HWHPOpMAIMM U HWLIIOCTPUPOBATH
peliaemMble 3aJayd CXEMaMM, JuarpaMMaMH, WHOM Tpapukod Hu HuX
KOMOMHAILIMSIMU;

OLICHWBATh HAAEKHOCTh WH(GOPMALMK TIO0 KPUTEPHUSAM, MPEI0KCHHBIM
YUUTEJIEM UIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIe NeHCTBHA:

BOCIIPUHUMATh U POPMYIIUPOBATH CY>KIEHUS B COOTBETCTBUU C YCIOBUIAMHU
Y LIeJIIMH OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHHUS
B YCTHBIX U IUCBMEHHBIX TEKCTAX, JaBaTh ITOSCHEHUSA II0 XOAY PELICHUS
3a/1a4i, KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTaT;

B X0/ 0OCYKJIE€HU 3a7aBaTh BOMPOCHI MO CYILIECTBY O0CYKIaeMON TEMBI,
npo0JIeMBbl, pelIaeMoi 3aJ1auu, BbICKa3bIBaTh UAECH, HAIIEJICHHbIE HA TIOUCK
pPELIEHHUs], COINOCTABIATH CBOM CYXKICHHS C CYXICHUSMH JPYTUX



YYaCTHHKOB JHaora, OOHApPYKMBAaTh Pa3IMuMe U CXOJCTBO TO3HIIMHA, B
KOPPEKTHOU GopMe HopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHSI;
NpEACTaBIATh  PE3yJbTaThl  pEIICHHs  3a7adyd,  AKCIEPUMEHTA,
UCCJIEIOBAHMUSI, IPOEKTA, CAMOCTOSTEIHLHO BEIOUPATH POPMAT BHICTYIIICHHUS
C Y4ETOM 3aja4 MPE3eHTANU U OCOOCHHOCTEHN ay/IUTOPUH;

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMaHAHOW U UHIUBHUIYaTIbHON
paboTHI NPHU PEIICHUU YUeOHBIX MaTEeMaTHYECKHUX 3a/aY;

NPUHUMATh 1EJIb COBMECTHOU JEATEIbHOCTH, MJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paloThl, pacmpenensiTb BHUABI padOT, TOTOBApUBATHCA,
00CYyXJ1aTh TIPOLIECC U PE3YJIbTAT pabOThI, 0000IIATh MHEHUS HECKOIBKUX
JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (oOCyXmeHus, 0OMEeH
MHEHHUSMH, MO3TOBBIE IITYPMBI U JIPYTHUE), BHIMOIHATH CBOIO YaCTh PaOOTHI
U KOOpPJIMHHPOBATh CBOM [JEWUCTBUS C JPYTMMHU 4YJIE€HAMH KOMaHIbI,
OIICHUBATh Ka4€CTBO CBOETO BKJIaJa B OOUIMU MPOIYKT MO KPUTEPHUSIM,
c(hopMyJIHMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE AeiCTBUS
Camoopranusamnus:

CaMOCTOSITEJIbHO COCTABJIAThH IUIaH, AJITOPUTM PELICHUS 3aAaud (MU €Tro
4acTh), BBIOMPATH CIOCOO PEIICHUSI C YYETOM HMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTUPOBATb U KOPPEKTHUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOPMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIAJIETh CITIOCOOAMHU CAaMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECcca U pe3yibTaTa
pelIeHUsI MaTEMATUYECKOM 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IPHU PEIICHUH 3a4a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA JESITEIbHOCTH TOCTABJICHHOM LIEJIH U
YCJIOBUSIM, OOBSACHSTh MPUYUHBI JOCTHKEHUS WJIM HEAOCTUXKEHUS IIEINH,
HaXOJUTh OIMUOKY, 1aBaTh OI[EHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOyYarOUIMICS TOJYYHUT CIETYIOIIHNE
MpPEIMETHBIC PE3YJIbTATHI:

Yuciia 4 BLIYMCTIEHUS

BhITIONTHSTH, cOYeTass YCTHbIE W MHChbMEHHBIC MPUEMBI, apu(hMETHUCCKHE
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HAaYeHUS YUCIOBBIX BBIPAKEHHUM, MPUMEHSTh pPa3HOOOpa3HbIC
CIIOCOOBI U MPUEMBI BHIYUCIICHHS 3HAYCHHUUN JPOOHBIX BBIPAXKEHUHM, COIECpPKAIIUX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexonuTh OT OgHONM (HOPMBI 3aIUCH YHUCEN K APYroil (mpeoOpa3oBHIBATH
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B 0€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATh U YIOPSAIOYUBATH PAllMOHAIBHBIE YUCIIA.

OKpyIJIsTh YuCa.

BBITIOTHITS TIPUKUIKY U OIEHKY pe3yibTaTa BEIYUCICHUN, OIEHKY 3HAYCHHMA
YHUCJIOBBIX BbIpaKCHUI. BBIMOIHATH ACUCTBUS CO CTENEHSAMH C HATypalbHBIMU
MOKa3aTeJISIMH.

[TpuMeHsTh pU3HAKU ASTUMOCTH, PA3JI0KEHUE HA MHOKHUTEIN HATYPaIbHBIX
qHCel.

PemaTte mpakTUKO-OPUEHTUPOBAHHBIE 3a7a4d, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPOMOPIUOHAIBHOCTHIO BEJIMYMH, MPOLEHTAMU, WHTEPIPETHUPOBATH
pe3yNbTaThl pelIeHUs 3a7a4 ¢ YYETOM OTPaHUYCHH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonb30BaTh anredpandeckyro TEPMUHOJIIOTHIO U CHMBOJIUKY, TPUMEHSTH €€
B IIPOLIECCE OCBOEHUS Y4eOHOTO MaTepuaia.

HaxonuTh 3HadeHUsT OyKBEHHBIX BBIPAKCHHA TPH 3aJaHHBIX 3HAYCHHUSIX
NIEPEMEHHBIX.

BrimonusaTe mpeoOpa3zoBaHus 1IEJIOTO BHIPAXKEHUS B MHOTOUJICH TPUBEACHUEM
MOIOOHBIX CJIaraéMbIX, PACKPHITHEM CKOOOK.

BBITIONHATS yMHOKEHHME OJIHOWIEHA HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIBI KBaipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCymiecTBIATh pa3jioKEHUE MHOTOWICHOB HAa MHOXKHUTEIU C TOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOITEr0 MHOXKHUTEJS, TPYIIITUPOBKU CIAraeMbIX, TPUMEHEHUS
(bopMyI1 COKPAILIEHHOTO YMHOKEHUSI.

[TpumensaThs nmpeoOpa3oBaHUs MHOTOWICHOB JJIsi PEIICHUS Pa3IUYHBIX 3a/1a4
U3 MaTEMaTHKHU, CMEKHBIX TPEMETOB, U3 PEaTbHOU MPaKTUKH.

Hcnonp30BaTh CBOWCTBA CTEMEHEH C HATypaJbHBIMU MOKa3aTeIsIMU JJIs
peoOpa3oBaHUs BBIPAKCHHIA.



YpaBHeHMS U HEpaBeHCTBA

Pemlare yiMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NPUMEHSSA ITPaBHIIA
nepexoaa OT UCXOIHOIO YPAaBHEHMS K paBHOCWIbHOMY eMy. IIpoBepsTsh, sBisieTcs
JIM YHUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh rpaduueckre METOABI IPU PELICHUH JIMHEWHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe npuMepsl Map 4YUCEN, SBIIOMIMXCA PEIICHHEM JHHEHHOro
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAWHATHON INIOCKOCTH IpaUK JIMHEHHOIO ypaBHEHUS C IBYMsI
IEPEMEHHBIMHU, MI0JIb3YSCh TpaUKOM, IIPUBOAUTH IPUMEPHI PEIICHNS YPaBHEHHUS.

PemaTp cucTeMbl 1ByX JIMHEWMHBIX YPaBHEHUI C IBYMS IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEMHBIX
YPaBHEHUH MO yCIOBUIO 3aJa4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a41 MOJYYECHHBIN pE3yJIbTAT.

DOyHKIUU

N300paxkaTh HA KOOPAUHATHOM MPSAMOI TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, UHTEPBAJbl, 3aAlMCHIBATh YACIOBBIE IIPOMEXYTKH HA
aJreOpanvyeckoM s3bIKeE.

OTtMmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM MO 33JaHHBIM KOOpAMHATaM,
CTpOUTh rpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnucelBaTh C MOMOUIbIO (PYHKIHMM W3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHE, LI€HA, KOJWYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonute 3HaueHne (PyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnocod MPEACTAaBICHHUS W aHalu3a UH(pOpMaIH,
U3BJIEKAaTh U UHTEPIPETUPOBATHh UH(POPMALIHIO U3 TPAPUKOB PEATILHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

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

Yucaa v BIYMCICHUSA

Hcrnonb30BaTh HadaJIbHbIE IPENCTABICHHUS O MHOXKECTBE JIEHCTBUTENIBHBIX
YyCell JJIl CPaBHEHUS, OKPYTJICHUS U BBIUMCICHUN, N300pakaTh AEMCTBUTEIbHBIC
4ycila TOYKaMU Ha KOOPAUHATHOU IIPSMOM.

[IpumeHsATh TOHATHE apU(PMETUUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHHU, HCIOJIBb3Ys MPH HEOOXOIUMOCTHU KaJbKYJATOP, BBIMNOJIHSITH
npeoOpa3oBaHusl BBIPAKEHUHM, COJEp)KAIIMX KBaJpaTHbIE KOPHHU, HCHOJIb3Ys
CBOWCTBA KOPHEU.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JIE€CSITHYHBIX
npoOeit u creneneit yucia 10.



AsredpanyecKue BbIPpaKeHUs

[IpyuMeHATh TOHSTHE CTENEHU C 1EJNbIM IO0Ka3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BBIPAKEHHH, COIEPIKAIUX CTENECHH C LEIbIM MTOKa3aTEeJIEM.

BhITIONHATE TOXAECTBEHHBIE MPE0Opa30BaHUs pAllUOHATBHBIX BIPAKEHUN Ha
OCHOBE IMPaBUJI ICUCTBUI HaJ MHOTOUYJICHAMH U alreOpandyecKUMu ApoOsMHu.

PackianpiBaTh KBaApaTHBIN TPEXWIECH HA MHOKHUTEIIH.

[IpumeHsATh MpeoOpa3oBaHus BEIPAXKEHHM JI pELICHUS Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATBHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pewats JMHEHBIE, KBAJIpaTHbIE YPaBHEHUS WU PAlMOHAJbHBIC YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEHIINE UCCIETIOBAHNUS YPABHEHUM UM CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKux mpecTaBieHnu (YCTaHaBIUBAaTh, UMEET
Y YpaBHEHUE WJIM CHCTEMA YPAaBHEHUN PEIICHUS, €CIIM MMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKH 3aJaul K €€ anreOpandeckoi
MOJENN C IIOMOIIBIO COCTABJICHUS YPaBHEHUS WM CHCTEMBl YPaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 33Ja4M MOJIYYEHHBIN pe3yybTarT.

[IpuMEHATH CBOMCTBA YUCIOBBIX HEPABEHCTB JIJI1 CPABHEHUS, OLICHKH, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI, JaBaTh rpa)UuecKyto
WJUTFOCTPALIO0 MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUIMHA

[ToHumaTe ¥ KCIMONB30BaTh (DYHKIIMOHAIBHBIC TOHSTHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAYEHMsI), ONPECIATh 3HAUeHHE (YHKIUM MO 3HAYCHMIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpoutsb rpaduku 37eMeHTapHBIX (YHKLINUNA BUA:

y=k/x,y=x2,y=x3,y = |X|, y = VX, OIHCBIBATH CBOICTBA YHCIOBOI GYHKINHA
o e€ rpaduxy.

K xoHmy oOyueHus B 9 kJjacce oOydYaromMiCsS TIOIYyYUT CIICAYIOIIHNE
IIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YNIOPSAIOUYNBATH PALIUOHAIIBHBIE U UPPALlMOHATIBHBIE YUCTIA.

BrImonHITh apudMeTHYecKne ASUCTBUS C PAIIMOHATILHBIMU YHCIaMH, COYETast
YCTHBIE W MUCHMEHHBIC MPUEMBI, BBIMOJHATh BBIYMCICHUS C UpPpallMOHATBLHBIMU
YUCIIaAMU.

HaxonuTth 3HaueHus CTENEHEN C UEeIbIMU NTOKA3aTeNsIMU U KOPHEH, BBIYUCIISTh
3HAUYEHUS] YUCIOBBIX BHIPAKECHU.

OKpyrJisiTh  EUCTBUTEIbHBIE YHWCJIA, BBINOJHATh MPUKUAKY pE3yJbTara
BBIYMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA



Pemrats nuHeENHbIE ¥ KBapaTHIE YPABHEHHUSI, YPABHEHHUSI, CBOJAILNECS K HUM,
npocTeiiimre ApoOHO-pallMOHAEHBIE YPABHEHUS.

Pemate cucremsl IByX JIMHEMHBIX YPAaBHEHUW C ABYMS NEPEMEHHBIMHU H
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBISACTCS JTUHEHHBIM.

Pemarp TekcTOBBIE 3alauM  aJreOpauvyeckuM CHOcoOOM €  IOMOIIBIO
COCTABJICHUs YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUU C IBYMsI IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE UCCIIEIOBAHUSA YPABHEHUM U CUCTEM YpPaBHEHUU, B
TOM YHCJI€ C IPUMEHEHUEM IrpapUueCcKUX MPEACTaBICHUN (yCTaHaBIMBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YPAaBHEHUM pELICHUs, €CIM MMEET, TO CKOJIBbKO, U
npouee).

Pemarp svHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, H300pakaTb
pelIeHre HEPABEHCTB Ha YMCJIOBOM NPSMOM, 3aIIMCHIBATH PEIICHHE C IOMOIIBIO
CHUMBOIJIOB.

Pemlarb  cucTeMBl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJpPaTHOE HEPAaBEHCTBO, H300pakaThb pEIIEHUE CHUCTEMBI
HEPABEHCTB HA YUCJIOBOM NPSMOM, 3aIIMCHIBATh PELIEHNE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 331a4.

DOyHKUIMHA

Pacno3naBaTe (QyHKIMM HU3y4eHHBIX BHUJO0B. lloka3piBaTh cxemMaTHUECKU

pacIoyio’keHNe Ha KOOPAMHATHOMN IIOCKOCTH TpadukoB GyHKImiA Buga: Y = kx, y =
kx + b,y =k/x,y = ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3Ha4YCHHiT
K03((PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U M300paxaTb CXEMaTHUYECKU TpaUKH KBaJAPATUUYHBIX (DYHKIIUHA,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacno3naBaTh KBaJpaTHuHy0 QYHKIUIO 1O GopMylie, MPUBOIUTH IPUMEPHI
KBaJIpAaTUYHBIX (DYHKLMIA U3 peaibHOM )KU3HU, PUZHKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

Pacno3naBaTh apu(MeTHUECKYIO0 U T€OMETPUUECKYIO TPOTPECCUU MPHU PA3HBIX
crioco0ax 3aJjaHus.

BbINONMHATE  BBIUMCIAEHUS C UCHOJb30BaHUMEM (opMysn N-ro  4ieHa
apru(PpMETUIECKON U reOMETPUUECKON MPOrpeccCuii, CyMMbI IEPBBIX N UJICHOB.

N300pakarh uYieHbl MOCIEI0BATEIBHOCTH TOYKAMU Ha KOOPAUHATHOM
IJIOCKOCTH.

Pematpe 3agaun, CBA3aHHBIE C YHCIOBBIMH ITOCIIEIOBATEIBHOCTSIMH, B TOM
quclie 3a7aui U3 pealbHON JKU3HH (C UCIIOJIb30BAHUEM KaJIbKYJISTOpa, HU(MPOBHIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne ni/m Konrposbnsie IIpakrunyeckue
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypchl
1 Yucaa u BeIUMCIeHU. PalimoHanbHbIE o5 5 0 bubmuoreka [IOK
yucia https://m.edsoo.ru/7f415b90
bubmuoreka [{OK
2 AnreOpandecKkue BbIpaKEHUS 27 2 0 https://m.edsoo.ru/7f415b90
bubmuoreka [{OK
3 ¥ paBHCHILA 1 HEpaBeHCTBa 20 2 0 https://m.edsoo.ru/7f415b90
bu6nunorexa LIOK
4 Koopaunarst u rpaguici. Qyniuui 24 2 0 https://m.edso00.ru/7f415b90
bubmmoreka IIOK
IT 1
> OBTOPCHHE i 0000LICHHE 6 0 https://m.edso00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10
1 102 9 0

I[TPOT'PAMME



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

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uu@ppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypcbl
bub6nmoreka [IOK
1 Yucna u Beruucnenus. Kpagparaeie KOpHH 15 1 0 https://m.edsoo.ru/7f417af8
2 Uucna u BeruucieHus. CTeneHb ¢ UeabiM 7 1 0 bubnuoreka [{OK
II0Ka3aTesIeM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BhIpaxKeHHs. 5 0 0 bubmmoreka [JOK
KBanpaTHbiii TpEéxuieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKe BEIPaKCHUS. 15 1 0 Bu6moreka [JOK
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 0 bubmuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus U HepaBeHCTBA. CHCTEMBI bubmmnoreka HOK
6 . 13 1 0
yYpaBHEHUHU https://m.edsoo.ru/7f417af8
bubmmoreka IIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 0 https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
8 PyHKuEH. OCHOBHEIE MOHATH S 0 0 https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
o DyHKuHH. TMCTOBLIC PyHKIIHMA o 0 0 https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 HosTopenne 1 0doduenne 0 L 0 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10
i 102 7 0

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 Uucna u Berunciienus. JlelicTBUTENbHEBIC 9 0 0 bubnuorexa [JOK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 0 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 0 bubnnoreka [JOK
ypaBHEHUU https://m.edso0o.ru/7f419d08
bubmuoreka [{OK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 0 https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
) 1 1
> YHKHHH 6 0 https://m.edso00.ru/7f419d08
bubmnoreka IIOK
q 1 1
6 HCIOBBIE TTOCJIEN0BATEILHOCTH 5 0 httns://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 0 bubnmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 6 0



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

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPU S

MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3JEJIOB IIKOJIBHOM MAaTEMAaTHKH,
UMEIOLINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUICHWI M B3aUMHOE PAacCIOJIOKCHHE, OINMPAETCI Ha  JIOTMYECKYIO,
JIOKA3aTeJIbHYIO JIMHUIO. LIeHHOCTh M3y4eHMsI T€OMETPUU Ha YPOBHE OCHOBHOIO
o011ero o0pa3oBaHus 3aKIIOYAETCS. B TOM, YTO OOYYAIOLIUICS YUUTCS IPOBOJAUTH
JIOKa3aTeJIbHbIE PACCYKJIEHHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUEeHHS, JOKa3bIBATh
VCTUHHBIE YTBEPXKICHUS U CTPOUTHh KOHTPHPHUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyXJIeHHs1 «OT IIPOTUBHOIO», OTIMYaThb CBOWCTBA OT IIPU3HAKOB,
(dopMynupoBaTh 0OpaTHBIE YTBEPHKICHUSI.

Bropoii 1nenpt0 H3ydeHUsT TE€OMETPUM SIBIIETCS HCIIOJIB30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MAaTEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCS B peanbHOM ku3HU. OOydaromuiics MAODKEH HAayYUThCs
OIPENEIUTh T€OMETPUUECKYIO (UTYypy, ONHUCATh CIOBaMM JaHHBIA 4YEpTEX WU
PUCYHOK, HAalTH IUIOIIA/b 3€MEJILHOTO yYacTKa, pacCUuTaTh HEOOXOAUMYIO JITHHY
ONTOBOJIOKOHHOTO Kabelnss Wik TpeOyeMble pa3Mephbl Trapaka 1Jjii aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAsi, BHIYMCIHUTEIbHAS JUHUS B U3YUYEHUU T'€OMETPHUHU.
[Tpu pemieHnu 3agad MPaKTUYECKOIO XapakTepa OOy4YaroLIUICS YYUTCS CTPOUTH
MaTE€MaTUYeCKHEe MOJEIM PEANbHBIX JKU3HEHHBIX CHUTYyallMi, IPOBOJIUTH
BBIYMCIICHHS U OLICHUBAThH aJIEKBaTHOCTh ITOJIYYEHHOTO PE3yJIbTaTa.

KpaiiHe BaXHO NOTYEPKUBATH CBSI3M T€OMETPUU C JIPYTUMU YUYEOHBIMH
peAMeTaMi, MOTUBUPOBATh MCIOJb30BaTh OMPEACICHUS] T€OMETPUUECKUX (UTYp
U TIOHSATUH, JIEMOHCTPUPOBATh MPUMEHEHHUE IMOIYYEHHBIX YMEHHH B (pu3uke u
TeXHMKE. OTH CBsi3W Haumbojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckue cooTHoueHus», «Meroa koopauHat» u «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomMeTpus» BKIIOYAET CIEAYIOLUIME OCHOBHBIE pa3Jeibl
conepxkanusi: «['eomerpuueckue ¢Gurypsl M UX CBOWCTBa», «M3mepeHue
F€OMETPUYECKUX  BEJIIMYMH», «JleKapTOBBl KOOpAMHATBI Ha  IJIOCKOCTH,
«Bekrtops», «/IBrxkenus miockoctn», «IIpeodpasoBanus mo100us».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoaurcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B HefieNI0), B 8 Ki1acce — 68 yacoB (2 yaca B HEJEN0), B 9 Kiiacce
— 68 yacoB (2 yaca B HEJIENIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Havanpnble nonstus reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yrioB. BepTukanbHble U CMeXHbIE yIubl. buccekrpuca yria. JlomaHas,
MHOTrOYyroJibHUK. [[apannenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBa 0CEBOM cuMMeTpuu. [Ipumepsr
CUMMETPHH B OKPYKAIOILEM MHPE.

OCHOBHBIE TIOCTPOEHHUSI C IMOMOIIBIO LHUPKYJIS W JIMHEWKHU. TpeyroyibHUK.
BricoTa, Meinana, GuccekTpuca, uX CBOMCTBA.

PaBHOOC/IpeHHBI W PaBHOCTOPOHHMM  TPEyrojJbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapAJLIENbHBIX MPAMBIX. CymMMa yIioB TPEYrOJIbHHKA.
Breninue yrisl TpeyroyibHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTOJIbHUKA, IPOBEAEHHOMN K TUIOTEHY3€E. [[pu3Haky paBeHCTBA NPSIMOYTOJIBHBIX
TPEYTOJILHUKOB. 1 IpsIMOYTOJIBHBII TPEYTrOabHUK € YoM B 30°.

HepaBeHcTBa B IeOMETpUH: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJsibllieM yriie U OOJbLIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYJISIp ¥ HAKIOHHAS.

['eomeTprueckoe MecTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTU M NpsiMoi. KacatenbHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yroj. BnucaHHas W oOnMcaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YeroeipéxyronpHuku. [lapamnenorpamm, ero npu3Haku U cBOMCTBa. YacTHbIE
Cllydan MapajuieiorpaMMoOB (TIPSIMOYTOJIBHUK, poMO, KBapar), UX MPU3HAKU H
cBoiictBa. Tpameuusi, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
IIpssmoyronbHas Tparnenus.

Meron yaBoeHuss Meauansl. LlenTpanbHas cumMmerpusa. Teopema Daineca u
TEOpEMa O IPOIOPLUOHAIIBHBIX OTPE3KaAX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojapHuKa.



[Tonobue TtpeyronbHUKOB, Ko3(pduiuent mnoaodus. [IpuszHaku mnomoOus
TPEYroJbHUKOB. [[puMeHeHne moqooust mpy peleHn: MPaKTUIECKUX 3a/1a4.

CpoiicTBa momaaeil reomerpuyeckux ¢uryp. Dopmynsl Ui IIOLIAAN
TpEyroJibHUKa, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHHUE IUIONIAeH
oA0OHBIX GUTYP.

Brruncnenne niuomanaend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu penreHUn
MPAKTUYECKUX 33/1a4.

CHHyC, KOCHHYC, TaHT€HC OCTPOro yrila MNPSIMOYTOJIBHOTO TPEYTOJbHHKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. TpUTOHOMETpUYECKHE (YHKIUU
yriaoB B 30, 45 u 60°.

BrucaHHbIE U [IEHTPAJIBHBIE YIJIBI, YTOJI MEK/1y KacaTeIbHOW U XOpJ0il. Y TJIbl
MEXKIy XOpJaMHU M CEKylIIMMH. BrucaHHblE M OMHCAHHBIE YETHIPEXYTOJbHUKHU.
B3aumHoe pacnonoxkeHue AByX okpykHocte. Kacanue okpyxHoctend. OOuiue
KacaTeIbHbIE K IBYM OKPYKHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHrenc yrmoB or 0 go 180°. OcHoBHOe
TPUTOHOMETPHUUYECKOE TOXKECTBO. DOPMYIIBI IPUBEACHUS.

Pewienue tpeyrojbHUKOB. TeopeMa KOCHHYCOB U TeOpeMa CUHYCOB. Pelenue
NPaKTUYECKUX 3a]a4 C UCIIOIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nonoous. [1ogodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O TPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O TPOU3BEIACHUU
OTPE3KOB CEKYIIMX, TEOPEMA O KBAPATE KACATEIbHOM.

Bektop, anuHa  (MOIyNnb) ~ BEKTOpA,  COHAMPABICHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO HAITPABIIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTH BEKTOPOB, PABEHCTBO
BEKTOPOB, OIE€palMyd HaJ BEKTOopaMH. Pas3noxxkeHue BEKTOpa 1O JBYM
HEKOJUIMHEApHbIM BeKkTopaMm. KoopaunaTel BekTopa. CKamsipHOE INPOU3BEIAECHUE
BEKTOPOB, IPUMEHEHHE ISl HAXOXKACHUS JIJIMH U YIJIOB.

JlexapToBbI KOOPJIMHATHI HA INIOCKOCTH. Y PaBHEHHUS IIPSMOU U OKPY>KHOCTH B
KOOpJIMHATaX, MEPECEUCHUE OKPYKHOCTEH M MpsIMbIX. MeToa KOOpAWHAT U €ro
IpUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. J[JTMHA OKPYKHOCTH. [ 'paycHas u paaraHHas
Mepa YIJia, BBIYMCIICHHE IJIMH AYr OKpyxHocTei. [lmomane kpyra, cekropa,
CErMEHTa.

JIBWKEHUS TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU (Guryp (3remMeHTapHbIe
npenacrasienus). [lapannensHsiil nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«I"'eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K IMPOLNUIOMY W  HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTU MAaTEMaTUYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTHU JUISl PA3BUTUS LMBHIIM3ALNH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJIBLHOTO 0JIAarONoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTSH ), C(HOPMUPOBAHHOCTHIO HABBIKA pe(ieKkcuu, MpU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OI[EHKH
UX BO3MOXXHBIX MOCIICICTBUH ISl OKPYXKAIOIIEH Cpe/ibl, 0OCO3HAHUEM TJI00aIBLHOIO
XapakTepa SKOJOTMYECKUX MPOOJIeM U IMyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIESITENbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WJEH, TIOHSITHUS, TUTIOTE3bl 00 OOBEKTAX U SIBICHUSX, B TOM YUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIBILITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKK MAaTEMaTUYECKHUX
OOBEKTOB, TMOHSATUH, OTHOIIEHUH MEXKIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA Uil OOOOIIEHUS U CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCHpPUHUMATH, (GOPMYIHpPOBaTH M  IPEOOPA3OBBIBATH  CYKICHUS:
yTBEpIUTENIbHbIE U OTpULATENbHbIE, €IMHUYHbIC, YacTHbIE W OOIIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopedrss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KpUTEPUH IS BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTHBOP CUHNIA;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4ecKuX (HakTOB, BBICTPAMBATH APTYMEHTAIMIO, IPUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO permieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BAPDUAHTOB pEILICHUs, BbIOUpPATh HauOoNee MNOAXOMAINMNA C Y4ETOM
CaMOCTOSTEILHO BBIICJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEN0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HWCKOMOE U JaHHOE, (opMHpOBaThH
TUIOTE3Y, apTYMEHTHUPOBATH CBOIO MO3UIINIO0, MHEHUE;

OPOBOJAUTHh IO CaMOCTOSATEIbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIEHUS M BBIBOABI MO pe3yJibTaTam
IPOBEAEHHOIO HAOIIOACHUSI, HCCIEAOBAHUSA, OLEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TaKXKE BBIJIBUTATh
MIPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HHGOpPMAIUMH, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3HPOBATh U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHNUS;

BbIOMpaTh (GOpMY MPEACTaBICHUS HMHPOPMALMH U HILIIOCTPUPOBATH
pelaemMpie  3aJladyd  CXeMaMH, JudarpaMmamMu, HWHOW TrpaduKod W UX
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

BOCIIpPUHUMATL U @OpMYHHpOBaTB CYXKICHUA B COOTBCTCTBUU C YCIIOBUAMU
H OeJsiMU O6IH€HI/I$I, SICHO, TOYHO, I'PaAMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MUCHMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHUSI MO XOJYy PEIICHUS
3a/1aud, KOMMEHTUPOBATh MOJYYEHHBIN pe3ybTarT;

B X0JIe 00CYKJIE€HHsI 3a1aBaTh BOMPOCHI MO CYIIECTBY O0CYKIa€MOU TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, CONOCTABIATh CBOU CYKICHHUS C CYKICHUSIMU IPYTUX YYACTHUKOB
auanora, OOHapyXUBaTh Pa3jU4Me U CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme GpopMyIHpOBaTH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

MPEACTABIIATh PE3yIbTaThl PEIICHUS 3a7a41, SKCIIEPUMEHTA, UCCIICI0BAHNUS,
MPOEKTa, CAMOCTOSITEIHLHO BHIOMPaTh (OPMAT BBHICTYIUICHHS C YUETOM 3aa4
MPE3eHTAllUU U 0OCOOEHHOCTEN ayIuTOpHUH;

MOHMMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHOW U UHAUBUIyaTbHON
paboTHI NPHU PENICHUU YUeOHBIX MaTEeMaTHYECKUX 3a/aY;

MPUHUMATh LEJb COBMECTHOM IEATEIbHOCTH, IUIAHUPOBATh OPTraHU3alUI0
COBMECTHOM pabOThl, pacmpenensTb BUIbl pPabOT, JOTrOBapUBATHCA,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4yacTBOBaTh B TIpyHmnoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YacTh PabOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JPYTMMH WICHAMH KOMAaHJIbI,
OLICHMBAaTh KAue€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaATh CHOCOO pElIeHUs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEHM, apryMeHTHUPOBAaTb M KOPPEKTHPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJISI TTpoIiecca U pe3yJibTaTta
pelIeHUsI MaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEUICHUM 3a1a4H,
BHOCHTh KOPPEKTHBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACIATEIbHOCTH MOCTABICHHOM LEIN U
YCJIOBUSIM, OOBSACHITh MPUUYUHBI JOCTHXKCHUS WM HEJAOCTIKCHHS LEJH,
HaxOJUTh OMKUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 7 KJjacce OOYYArONIMICS TOJYYHUT CICTYIOIIHE
MIPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh H3ydeHHBIE TEOMETPUYECKHUE (UTYpPBI, OIPENesaTh HX
B3aMMHOE PACIOJIOKEHUE, H300pakaTh TeOMETPHUECKUE (QUTYpPHI, BBITIOIHSATH
YEPTEKH MO YCIOBUIO 3a/1aud. MI3MepATh IMHENHBIE U YIJIOBBIE BEIMYUHBI. Pemars
3a7]a4M Ha BBIYMCIICHUE JJIUH OTPE3KOB Y BEJIMYUH YTJIOB.

Henate TpyOyl0 OIICHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH IPEIMETOB B
peallbHOW KW3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Paznmuuarh pasmepbl 3THX
O00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4yepTeKU K TEOMETPUUECKUM 3a/1auam.

[Tonp30BaThCAd MpPHU3HAKAMU PABEHCTBA TPEYTrOJILHUKOB, HCIOJIb30BATh
MIPU3HAKHA U CBOMCTBA PaBHOOCIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUHN 3a1a4.

[IpoBOINUTH JTOTHYECKUE PACCYXKICHUS C MCIIOIB30BAHHUEM I€OMETPHUUYECKUX
TEOpPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM MEIUAHbI, POBEIEHHON K TUIIOTEHY3€ MPSIMOYTOJILHOTO TPEYTOJIbHUKA,
B PEIICHUY I'€OMETPUUECKUX 3a]ad.

OnpenensiTe NapamuieIbHOCTh IPSIMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
C HUMH cekymad. OnpeaensiTh NapauieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUAM OT TOYEK OJHOU MPSMOM JIO TOYEK APYTOM MPSIMOU.

Pemiats 3a1aun Ha KileTyaTol Oymare.

[IpoBOANTE BRIYUCIICHHS U HAXOIUTh YUCIOBBIC 1 OYKBEHHBIC 3HAUCHHS YTIIOB
B F'€OMETPUYECKUX 3a7ayax C MCMOJIb30BAHWEM CYMMBbI YIJIOB TPEYTOJIbHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX MpU TNEPECEYECHUU JBYX
MapajuIeIbHBIX NPSMBIX CEKYyIIeH. Pemare npakTuueckue 3aadyi Ha HaXOXKICHUE
YIJIOB.

Brnagete MOHSATHEM TE€OMETPUUYECKOTO MECTA TOYEK. YMETh OMNPENCIATh
OMCCEKTPUCY yIJIa U CEPEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUYECKUe
MECTa TOYECK.

DopMyJIMPOBATH OMNPEACICHUS OKPYXKHOCTH M Kpyra, XOpAbl U JUAMETpa
OKPY>KHOCTH, TTOJIb30BaThCSI UX CBOWCTBAMH. ¥ METh MPUMEHATH 3TH CBOKWCTBA MPU
pellIeHuu 3a7ay.

Brnagete MOHATHEM OMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lombp3oBaThes pakTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHsATHEM KacaTelIbHOM K OKPYKHOCTH, I10JIB30BATHCS TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTeJIbHON U paanuyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.



[Tonb30BaThCA MPOCTEMIIMMHU T€OMETPUUECKMMU HEPABEHCTBAMH, TOHUMATh
UX IIPAKTHYECKUN CMBICIL.

[IpoBOIUTH OCHOBHBIE TEOMETPUUECKHE TTOCTPOEHUS C MOMOILBIO LIUPKYJIS U
JIMHENKHU.

K xoniy oOyuenus B 8 kiacce oOydarOmIMiiCS TOJYYHT CIEAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
MOJIb30BAaThCS UX CBOMCTBAMU IPU PEMIEHUU TEOMETPUUECKUX 3a7ay.

[IpuMeHsATh CBOIMCTBAa TOYKM TEPECEUCHMs] MEIHWaH TPEyrojbHUKa (LEHTpa
Macc) B peIlICHUH 3a/1ay.

BnageTs noHsATHEM CpeHEN TMHUU TPEYTOJIbHUKA U TPAIIELIMH, IPUMEHSTh UX
CBOMCTBA IIpU PEUICHUHU reoMeTpuyeckux 3aaad. llons3zoBarscs teopemon Paneca
U TEOPEMOM O NPONOPLHMOHAIBHBIX OTPE3KaxX, MPUMEHATh MX [UIS PELICHUs
IIPaKTUYECKUX 3a7a4.

[IpuMeHsTh npU3HaKK MOA00US TPEYTOJIBLHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecss Teopemoir Iludaropa ans pemieHUss TE€OMETPUUYECKUX U
IPaKTUYECKUX 3a7a4. CTPOUTh MaTEMaTUYECKYIO MOJIEIb B IPAKTHYECKHUX 3aJa4ax,
CaMOCTOATEIIBHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOINE JUIMHBI.

Brnanete NOHATHSMU CHUHYycCa, KOCHMHYCa W TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyroiabHUKA. [101b30BaThCsl STUMH MOHIATHIMU ISl PELICHUS
IIPaKTUYECKUX 3a7a4.

Bbruncnsate (pa3nuyHbIMU crioco0aMu) IUIOLIaAb TPEYroJbHUKA U TUIOLIAN
MHOTOYTOJBHBIX  Guryp (MONb3ysCh, TI€ HEOOXOAUMO, KAIbKYJISATOPOM).
[IpuMeHsTh MoTy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

Brnanets NOHATHSAMU BIHMCAHHOTO W LEHTPAJIBHOIO yria, HCHOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yTriaX, yrjlax MeXay XopJamH (CEeKyIMMHU) U YIIIe MEXIY
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Bnanete MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSTH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHsATh MOy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOINE BBIUMCICHUS
C NpPUMEHEHUEM TMOJ00Us W TPUTOHOMETPUU (TIOJB3YSCh, TAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K xoHmy oOyuenus B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBHIX YIJOB, HAXOAUTh C HX
MOMOILBIO PA3JINYHBbIE 3JEMEHTHl MPSMOYTOJIBHOTO TPEYroJbHUKA («peleHue



IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaXxoauTh (C MOMOIIBIO KaJbKYJISATOPA) JJIMHBI
Y YTJIBI 17151 HETaOIMYHBIX 3HAYSHH.

[Tonp3oBatbes popmynamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXJIECTBOM JUI HAXOXICHHSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUIsl HAXO0XK/ICHUS Pa3IuYHbIX
AJIIEMEHTOB TPEYTOJbHUKA (PEIICHUE TPEYTOJIbHUKOBY»), MPUMEHATh HX IPHU
pELICHUU TEOMETPUYECKUX 3aa4.

Bnanets nonsTusMu npeodpa3oBaHus oA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX ¢uryp. [lonb3oBaTbest cBOMCTBaMU MOA00MS NMPOU3BOJIBHBIX (GUTYP,
YMETh BBIYUCIATH JUIMHBI U HAXOAWTHb YIJbl y MoA00HBIX ¢(uryp. Ilpumensars
CBOMCTBa TOAO0MA B MPAKTUYECKUX 3aJadyax. YMETh MPUBOAUTH MPUMEPHI
10JI0OHBIX (PUTYP B OKPY’KAIOILIEM MUDE.

Ilonp30BaThCsA TEOpEMaMU O MPOU3BEIECHUU OTPE3KOB XOPJ, O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HYECKUIA
CMBIC]I, MPUMEHATh WX B PEUICHUU TEOMETPUYECKHX U (PU3NYECKHX 3a/ad.
[IpuMEHSATh CKAIIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXOXKJICHHUS IJTUH U YIJIOB.

[Tos1b30BaTECA METOIOM KOOPAMHAT HA IIJIOCKOCTH, IPUMEHSTH €r0 B PEILICHUU
F€OMETPUYECKHUX U MPAKTUUECKUX 3a7ay.

Bnanets NOHATHSMH NMPABUIBHOIO MHOTOYI'OJIbHHMKA, IJIMHBI OKPY>KHOCTH,
JUIMHBI YT OKPY’KHOCTH W PaJWaHHON MEpHI yria, yMETh BBIYMCIATH ILIOIIAb
Kpyra u ero yacteil. [I[puMeHsTh NoJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxoguts ocu (Miu LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH JABMXKEHUS
IJIOCKOCTHU B MPOCTEUIINX CITy4dasiX.

[IpuMeHsATh MONy4YeHHbIE 3HAHUS HAa MPAKTHUKE — CTPOUTh MaTEMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOINE BBIUMCICHUS
C NPUMEHEHHEM IMOA00OMS U TPUTOHOMETPUUYECKUX (PYHKUMH (HOJB3YSCh, TIE
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3jae/ioB U TeM uudposbie
Ne ni/m P Konrpoabnsie IIpakruyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcsbl
[Ipocreiimne reomeTpuueckue GUrypsl u
1 I/If cBorictBa. M3me epHHe reOMg I/I}‘IIIZ:CKI/IX 14 1 0 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubnuoreka [{OK
2 Tpeyrobitir 22 2 0 https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsMBbIE, CYyMMa YIJI0B 14 1 0 bubnnorexa [JOK
TpEeyroJIbHUKA https://m.edsoo.ru/7f415e2e
OxpyxHOCTb U Kpyr. ['eomeTpuueckue bubmmnoreka HOK
4 14 1 0
IMOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmmoteka IIOK
IT 4 1
> OBTOpeHHE, 06obeHHe HaHHi 0 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOT'PAMME



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

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne n/m P Kontpoabnbie | IpakTuueckue (udpp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchbl
N bu6nmoreka [IOK
! HervipExyrombHitici 12 L 0 https://m.edsoo.ru/7f417e18
Teopema Paneca u Teopema o
2 MIPOIMTOPIIMOHAIBHBIX OTPE3Kax, MOJ00HBIC 15 1 0 bubmmorexa LIOK
ponoptt P > 1O https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKU
[Inomans. Haxoxaenue miomanei
3 Tpe HIOJfLHI/IKOB u deOl"O OJf;HiIX ¢bur 14 1 0 bubmorexa HOK
eyt " P https://m.edsoo.ru/7f417e18
[Tnomaayn moxoOHBIX Guryp
4 Teopema IIudaropa u Hayana 10 1 0 bubmmnoreka HOK
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
VYrubl B OKpYKHOCTH. Brincanusie u
5 OIMCAHHBIEC YETHIPEX YT OJIbHUKH. 13 1 0 bubmmnoreka HOK
KacarenbHsle k okpyxHOcTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEHN
. bubnuoteka [JOK
6 [ToBTOpeHue, 06001IeHNE 3HAHUI 4 1 0 https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 6 0



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 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Kontpoabnbie | IpakTuueckue (udpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 0 bubnnoreka [JOK
CUHYCOB. PelieHne TpeyroinbHUKOB https://m.edsoo.ru/7f41al2c
5 [Ipeobpa3zoBanue nonodus. Metpuyeckue 10 1 0 bubmmoreka [JOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
3 Bexropet 12 1 0 https://m.edsoo.ru/7f41al2c
bu6nmorexa LIOK
4 JlexapToBbI KOOPINHATHI HA TUNIOCKOCTH 9 1 0 https://m.edsoo.ru/7f41a12¢
[IpaBuibHBIE MHOTOYTOJIBHUKH. [[1Ha
5 0119 HOCTH U TIO yal; b Kpyra 8 8 0 0 bubmorexa HOK
Py B HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomianeit
bu6nunorexa LIOK
0 Jlpmiketis wIoCKoCTH 0 0 0 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 7 2 0 bubnunorexa LIOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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IHOYPOYHOE IIVTAHUPOBAHUME

7 KJIACC
KoaudecTBO yacoB
Kont I[aTa
Ne i/ TeMma ypoKa Beer poIBLH JJIeKTpPOHHbIe LU POBBIE
e IIpakTiec U3yYeHUs o0pa3oBaTelibHbIE PecypChbl
) KHe padoThbl
padot
bl
Bbubaunoreka [JOK
1. IlonsaTne paioOHAIILHOT'O YKCIIa
part 1 https://m.edsoo.ru/7f4211de
. bubmumotrexa LIOK
2. Apudmernueckue AeHCTBUA ¢ pallHOHAILHBEIMH YHUCIIaAMUA 1
p (b A pan https://m.edsoo.ru/7f4211de
. bubnumorexa LIOK
3. Apudmernueckue neiICTBUA ¢ pallHOHAJILHEIMH YU MH 1
p (b A pan cna https://m.edsoo.ru/7f4211de
o Bbubaunoreka [IOK
4, Apudmernyeckue eHCTBUA C pallMOHAILHBEIMUA YHUCIAMUA
p (b A pan c 1 https://m.edsoo.ru/7f4211de
. Bubnuorexa IIOK
5. Apudmernueckue neiICTBUA ¢ pallHOHAJILHEIMH YHUCIIaMU 1
p (b A pan cna https://m.edsoo.ru/7f4211de
o Bbubaunoreka [IOK
6. ApudmeTnyeckue eHCTBUA C pallMOHAIBLHBIMUA YKCII
p (b A panuo cliamu 1 https://m.edsoo.ru/7f4211de
bubnuoreka [JOK
7. CpaBHeHHE, YIIOPAAOUYNBAHUE PALMOHAIBLHBIX YUCEIT 1
p > YIIOPAN pan https://m.edsoo.ru/7f4211de
Bubnuoreka [IOK
8. CpaBHeEHHE, YIOPSAAOYUBAHUE PAITMOHAILHEIX YK 1
p » YHOPAZ par cen https://m.edsoo.ru/7f4211de
Bubmorexa LIOK
9. CpaBHenue OpPSIIOYMBAHNE DATMOHAIBHBIX YHCE
p > YHOPAZ part ce 1 https://m.edsoo.ru/7f4211de
Bbubnuoreka [IOK
10. CreneHnb ¢ HaTYpaJILHBIM ITOKa3aTelIeM 1
yp https://m.edsoo.ru/7f4211de
Bubmorexa LIOK
11. CreneHs ¢ HATYpPaAJILHLIM ITOKA3aTEIEM
yp 1 https://m.edsoo.ru/7f421382
12. CremneHb ¢ HATYpAIbHBIM MTOKa3aTEIeM 1 Bubmaorera [1OK

https://m.edsoo.ru/7f42154e
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Bbubaroreka [JOK

13. CreneHsp ¢ HaTypaJIbHBIM I10KA3aTEIEM https://m.edsoo.ru/7f4218be
14 KonTtposabnas pa6ora no teme " leiictBus ¢

' panuoHAJBLHBIMH YHcIaMu"
15 Ipocmetnuue 2eomempuueckue obvexmol Bubruomerca LOK

' P P b https://m.eds00.ru/8866b724

bBubnuomexa [JOK

16. MHOZOy COJIHUK, Jomarnas https://m.edso00.ru/8866ch6a
17 C bubruomexa [JOK

. MediCHbLE U 6EPMUKATIbHbBLE V2Tibl https://m.eds00.ru/8866¢5¢0
18 CumedicHble U eepmuxaibHble Vbl Bubuomexa LIOK

: P % yern https://m.eds00.ru/8866c7be
19 C Bbubanoreka [JOK

. MediCHbLE U 6EPMUKATIbHbBLE V2Tibl https://m.edsoo.ru/7f4211de
20 CmedrcHble u 6epmukanibHble Vbl Bubmoreka LIOK

: P yen https://m.edsoo.ru/7f4211de
21 Cumedcrvle u 6epmuxkaivbHble V2iibl Butmorexa LIOK

' P Y https://m.edsoo.ru/7f4211de
22 C bubnuoreka [JOK

. MedHCHbLE U 8EPMUKATIbHbBLE V2Tlbl https://m.edsoo.ru/7f4211de
93 H3mepenue nuHelinvix u y2n08bix 6eIUYUH, 8bIYUCTICHUE BuGmumoreka LIOK

' OmMpesKoe U y2noe https://m.edsoo.ru/7f4211de
24 H3mepenue nunelnvlx u yeno6ulx 8e1UUUH, BbIYUCTEHUE Bubnuomexa LJOK

’ OMpe3Ko8 U y2ios https://m.edsoo0.ru/8866c3ea
o5 H3mepenue nuHelinvix u y2n08bix 6elIUYUH, BbIYUCTICHUE BuGmotreka LIOK

: OMpe3Ko8 U y2ios https://m.edsoo.ru/7f4211de
26 H3mepenue nuHelinbix u y2n08bix 6elIUYUH, 8bIYUCICHUE BuGmotreka LIOK

: OMpesKoe U y2nos https://m.edsoo.ru/7f4211de
97 Iepumemp u niowaos gueyp, cocmagnenHvix u3 Bu6muorexa LIOK

npAMOY20/IbHUKO6

https://m.edsoo.ru/7f4211de
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Koumponvnasa paooma no meme "Ilpocmeituiue

. 2eomempuueckue uzypol u ux ceoiicmea. Usmepenue
28 p VP Hsmep
2eomempuueckux eeauyun’’

29 Perrenue OCHOBHBIX 3a/1a4 Ha IPOOH, IPOIICHTHI U3 Bu6mmorexa LIOK

' peanbHOMN MPAKTUKH https://m.edsoo.ru/7f4211de
30 Pemennie oCHOBHBIX 3a/1a4 Ha JPOOH, IPOLIEHTHI U3 Bu6mmorexa LIOK

' peaNbHOM MPAKTUKH https://m.edsoo.ru/7f4211de
31 Pemennie oCHOBHBIX 3a/1a4 Ha IPOOH, IPOLIEHTHI U3 Bu6iuorexa [IOK

' peaﬂLHoﬁ HpaKTI/IKI/I https://m.edsoo.rU/7f421lde
32 Pemrenne oCHOBHBIX 3a/1a4 Ha IPOOH, IPOIICHTHI U3 Bu6mmorexa LIOK

' peanbHOMN MPAKTUKK https://m.edsoo.ru/7f4211de
33 [Ipu3Haku AenMMOCTH, Pa3IOKEHNS HA MHOXKUTEIN Bu6iuorexa [IOK

' HATypaIbHBIX YUCE https://m.edsoo.ru/7f4211de
34 [Ipu3Haku nenuMOCTH, Pa3a0KEeHHUs HA MHOKUTEIN Bubiuorexa [IOK

' HaTypaJ'IBHBIX ypce https://m.edsoo.rU/7f4211de
35 Peanbubie 3aBucumoctu. [Ipsmast u o6parHas Bu6muorexa [IOK

' HPONOPLUOHATBHOCTH https://m.edsoo.ru/7f4211de
36 Peanbnbie 3aBucumoct. [Ipsmas u obpatHas Bu6iuorexa [IOK

' HPONOPIHOHATEHOCTH https://m.edsoo.ru/7f4211de
37 Peanbubie 3aBucumocTt. [Ipsmas u obparHas Bu6iuorexa [IOK

' IPONOPLUHOHATEHOCTH https://m.edsoo.ru/7f4211de
38 Peanbubie 3aBucumoctu. [Ipsmast u o6parHas Bubmuoreka [[OK

' HPONOPLUOHATBHOCTH https://m.edsoo.ru/7f4211de
39 KonTtpouabHnasi pabora no teme "PannonanbHblie

' gncaa"
40 Ilonamue o pasHbix mpey201bHUKAX U NEPEUYHbIE Bubnuomexa LJOK

npeocmasieHus 0 paguvix guaypax

https://m.eds00.ru/8866ce80
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bubruomexa [JOK

41. Tpu npusnaxa pasencmea mpey2oibHUKO8 https://m.eds00.ru/8866d1fa
42 Tpu npusnaxa pagencmea mpey2oibHUKO8 bubmiomera LHOK
) https://m.eds00.ru/8866d34e
43 Tpu npusnaxa pasencmea mpey2oibHUKO8 bubmomera HOK
) punp p pey https://m.edsoo.ru/8866e01e
44, Tpu npusnaxa pagencmea mpey20ibHUKO8 puomorexa HOK
https://m.edsoo.ru/7f4211de
45 Tpu npusnaxa pasencmea mpey2oibHUKO8 bubmiorea LIOK
. punp p pey https://m.edsoo.ru/7f4211de
46 Tpu npusnaxa pasencmea mpey2oibHUKO8 bubmomera HOK
) punp P pey https://m.edsoo.ru/8866e88e
47. Ilpuznaku pasencmea npsAmMoy201bHbIX MPEY20IbHUKOS puomorexa HOK
https://m.edsoo.ru/7f4211de
48 Koumponvnasn paooma no meme "Illpuznaku pasencmea
' NPAMOY207IbHBIX MPEY20TbHUKOE"'
49. bykBeHHBIE BBIpa)KEHHUS pomiorera HOK
https://m.edsoo.ru/7f41feec
50 [lepemennsble. JlonycTrMble 3HAUEHUS IEPEMEHHBIX bbmiorera LIOK
' p ) y p https://m.edsoo.ru/7f4211de
bubnuoreka [JOK
51. Dopmyiibt https://m.edsoo.ru/7f4211de
Bbubaunoreka [IOK
52. Dopmyiibt https://m.edsoo.ru/7f4211de
53 [IpeobpazoBanre OYKBEHHBIX BBIPAKEHUHN, pACKPBITHE Bu6mioreka [IOK
' CKOOOK M IPUBEJCHNE OJOOHBIX CIaraeMbIX https://m.edsoo.ru/7f41fafa
54 [IpeoOpa3oBanre OYKBEHHBIX BBIpaKEHUMN, paCKpPBITHE Bubnmotexa LIOK
' CKOOOK ¥ TPHUBEICHHUE TTOJOOHBIX ClIaraeMbIxX https://m.eds00.ru/7f417d70
55 [IpeoOpa3oBanre OYKBEHHBIX BBIpaKEHUHN, paCKpPBITHE Bubnmotexa LIOK
' CKOOOK U IPHBEJICHHE TOJOOHBIX CIaraeMbIX https:/m.edsoo.ru/7f4211de
56 KonTtpoabsHnas pa6ora no reme: "bBykBeHHbIe

BbIpakeHus"
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Csoticmso meduanvl NPAMOY20IbHO20 MPEY2ONbHUKA,

bubruomera [JOK

S7. npoee()énnoﬁ K 2unomenyse https://m.edsoo0.ru/8866e9ec
58 Csoticmso meduanvl NPAMOY201bHO20 MPEY2OIbHUKA, Bubimorexa LIOK
: npoeedé’HHOﬁ K cunomenyse https://m.edsoo.ru/7f4211de
59 Pasnobeopennvie u pagHocmopoutue mpey20abHUKU Bubmuomexa LOK
. p p p peyecon https://m.edsoo.ru/8866d6fa
60 Tpusnaku u ceoticmea pasHob6eOpeHH020 Mpey2oIbHUKA Bubmuomexa JOK
: P p P ey https://m.eds00.ru/8866d880
61 Tpusnaku u ceoticmea pasHobOeOpPeHH020 Mpey2oIbHUKA Bubmuomexa HOK
. p p /4 pey https://m.edso0.ru/8866d880
62 Ipusnaku u ceovicmea pagHobeopeHHo20 mpey2oibHUKA Bufimuomexa [OK
. p p p ipeyco https://m.edsoo.ru/8866e26¢
63 I Bbubaunoreka [IOK
. epasencmed 6 ceomempuu https://m.edsoo.ru/7f4211de
bubnruomexa [JOK
64. HepaeeHcmea 6 ceomempuu https://m.edsoo.ru/8866e3a2
65 Hepasencmea 6 2eomempuu buomorexa HOK
. P p https://m.edsoo.ru/7f4211de
66 I Bbubaunoreka [IOK
. epasencmea 6 ceomempuu https://m.edsoo.ru/7f4211de
. Bubnuomexa LJOK
o)
67. IIpsmoyzonvHuiti mpeyeonvHuk ¢ yenom 6 30 https://m.eds00.ru/8866eh22
. Bbubaunoreka [IOK
[e]
68. IIpsamoyzonvubiii mpeyonvHuk ¢ yenom 6 30 https://m.edsoo.ru/7f4211de
Buonuomexa I[OK
r 144
69. Konumponvnas paboma no meme ""Tpeyzonvnuxu https://m.eds0o.ru/8866echc
70 CBoiicTBa CTENEHU C HATYPAILHBIM ITOKa3aTeleM bubmorexa LOK
. OHucC CTCIICHHU C Yp OKasateJIe https://m.eds00.ru/7f421382
71 CBoiicTBa CTENEHU C HATYPAILHBIM ITOKA3aTEIEM bubmorexa LOK
. OuCTBa CTCIICHU C Yp OKa3aTclIc https://m.edso0.ru/7f42154e
72 CBOICTBA CTEIIEHH C HATYPAJIbHBIM ITOKA3aTEIEM Bubmaorera [1OK
: MY 1 https://m.edsoo.ru/7f4218be
bub OK
73. MHOro4JeHbI nomoreia I

https://m.edsoo.ru/7f42276e
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Bbubaroreka [JOK

4. Muorowiens! https://m.edsoo.ru/7f422930
75. CiioxeHue, BBIYUTaHHUE, YMHOKEHUE MHOTOUYJICHOB BH6H_HOTeKa LOoK
https://m.edsoo.ru/7f422af2
76. CnoxxeHue, BBIYUTAaHUE, YMHOKEHHUE MHOTOWICHOB EH6H,HOTeKa HOK
https://m.edsoo.ru/7f422cc8
7. CnoxxeHue, BBIYMUTAaHNUE, YMHOKEHUE MHOTOYICHOB BH6H,HOTeKa HoK
https://m.edsoo.ru/7f422fca
78. CrnoxxeHue, BBIYUTAaHHUE, YMHOKEHHNE MHOTOWICHOB EH6H,H°TeKa HOK
https://m.edsoo.ru/7f423182
79. @opMyJIbl COKPAIIEHHOTO YMHOXKEHUS Eg@mmm HOK
ps://m.edsoo.ru/7f42432a
80. DopMyJIbl COKPAILEHHOTO YMHOKEHUS ]sH@I,HOTeKa HoK
ttps://m.edsoo.ru/7f42464a
81. @opMyJIbl COKPAIEHHOTO YMHOXKEHUS ];H@I_HOTeKa HOK
ttps://m.edsoo.ru/7f424c12
82. DopMyJIbl COKPAILEHHOIO YMHOXKEHUS ﬁH@I_HOTeKa LoK
ttps://m.edsoo.ru/7f424fd2
83. @opMyITBl COKPAIIEHHOTO YMHOKEHUS Eum,mmm HOK
ttps://m.edsoo.ru/7f4251d0
84. Paznoxenrne MHOTOYJICHOB HA MHOXKHUTEIIH Bubmioreta LIOK
https://m.edsoo.ru/7f423312
8b. PaznoxxeHre MHOTOYJICHOB HA MHOXKHUTEIIN Butmorexa LIOK
https://m.edsoo.ru/7f4237fe
86. Pazno)xenre MHOTOWIEHOB HA MHOYKUATEIH Bubmioreia LIOK
https://m.edsoo.ru/7f4239de
87. PaznoxxeHrne MHOTOYICHOB HA MHOXKUTEIIN Bubmorexa LIOK
https://m.edsoo.ru/7f4211de
88 KonTtpoJuabHnasi pabora no teme "Asredpanyeckune
' BbIpaKeHust"
89. IlapannenvHovle npsivvie, ux ceolicmsa Euﬁﬂ_uomem HOK
https://m.edsoo0.ru/8866ef64
90. Ilamovui nocmynam Eexnuda
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Haercm Jgesxcaujue, coomeemcmeeHHbvle U

bubruomexa [JOK
91. 00HOCMOPOHHUE Y2libl, 00PA308AHHbLE NPU NepecedeHUU htts://m.edsoo.ru/88661086
napanieibHbLX NPIMbIX CeKyuel
Haxkpecm nexcawue, coomeemcmeentbvie u
Bubaroreka [JOK
92. 0OHOCMOPOHHUE Yelibl, 00PA306aHHble NPU NepeceyeHuu https://m.edsoo.ru/7f4211de
napanieibHbLX NPIMbIX CeKyuel
Haxkpecm nexcawue, coomeemcmeentovie u
Bubanoreka [IOK
93. 0OHOCMOPOHHUE Yeiibl, 00PA308aHHbIE NPU NepecedeHUl https://m.edsoo.ru/7f4211de
napanieibHuIX NPAMbIX ceKyuel
Haxpecm neaxcawue, coomeemcmeennvie u
Bbubaunoreka [IOK
94, 00HOCMOPOHHUE YeTibl, 00pA3068aHHbIe NPU NepeceyeHuu https://m.edsoo.ru/7f4211de
napanieibHuIX NPAMbIX ceKyuel
Haxkpecm neaxcawue, coomeemcmeenuovie u
bubruomexa [JOK
95. 00HOCMOPOHHUE V2Tibl, O6pa306ilHHbl€ npu nepeceyeHuu htts://m.edso0.ru/8866{3b0
napanieIbHbLX NPIMbIX CeKyuel
9 IIpusnax napannenbHocmu NPAMbIX Yepe3 padeHCmE0 Bu6miorexa [IOK
' PaccmosHutl Om mouex 0OHOU NPAMOL 00 6MOPOTL NPAMOIL https://m.edsoo.ru/7f4211de
97 IIpusznax napannenbHocmu NPAMbIX Yepe3 padeHCmE0 Bu6miorexa [IOK
' PACCMOSAHULL OM MOYEK OOHOU NPIMOTL 00 6MOPOLL NPAMOU https:/m.eds00.ru/7f4211de
bubnuomexa [JOK
98. Cymma yenos mpeyzonshuxa https://m.eds00.ru/8866f630
Bubnuomerxa [JOK
99. Cymma yanos mpeyzonshuka https://m.edsoo.ru/8866f8ba
bubnuomexa [JOK
100.  BuewHue yenvt mpeyeoibHuKa htts://m.edsoo.ru/8866fa5e
Bbubnuoreka [IOK
101. Brewnue yenel mpeyeonbnuxa https://m.edsoo.ru/7f4211de
102 Koumponvnasa paooma no meme "Illapannenvnvie Buénuomexa [JOK

npamvle, cymma y2i06 mpeyzoivHuka'’

https://m.edsoo.ru/8866fe6e
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103 YpaBHeHue, npaBujia IpeoOpa3oBaHus ypaBHEHUS, 1 Bu6mioreka [IOK
' PaBHOCHIJILHOCTH YPaBHEHU https://m.edsoo.ru/7f4211de
104 JInHeHOEe ypaBHEHHE C OJTHOW NIEPEMEHHOM, PEILICHUE 1 Bub6morexa [TOK
' JIMHENHBIX yPABHEHUM https://m.edsoo.ru/7f4211de
105 JIuHeitHOE ypaBHEHHUE C OJHON NIEPEMEHHOM, peIlIeHUE 1 Bu6moreka LIOK
' JIMHEMHBIX ypaBHEHHUH https://m.edso0.ru/7f420482
106 JIuneliHOe ypaBHEHHE C OJHOU IEPEMEHHOM, PEIICHHE 1 Bubmmotexa [IOK
' JIMHEMHBIX ypaBHEHHUH https://m.edsoo.ru/7f4211de
o Bbubaunoreka [IOK
107. Pemenue 3a1a4 ¢ oMol ypaBHeHUH 1 htts://m.edsoo.ru/7f42064e
o Bubmmorexa [JOK
108. Pemenwue 3a1a4 ¢ momMoIes0 ypaBHEHUN 1 httos://m.edsoo.ru/7f420806
109 Pemenue 3a1a4d ¢ moMoIIbO ypaBHEHHI 1 Buomorexa [IOK
) A m yp https://m.edsoo.ru/7f4209a0
110 KonTtpouabnasi padora no teme "JInHeiiHble ypaBHeHHS 1 1 Bu6amorexa LIOK
' 'y 0)1H0171 HepeMeHH()ﬁ" httDS://m.edSOO.rU/7f42086€
. bubnuomerxa [JOK
111. OxkpyorcHocmb, Xopobl U Quamemp, ux ceouUcCmea 1 0 httos://m.edsoo.ru/88670800
bubruomexa [JOK
112. Kacamenvnas k oxkpyscnocmu 1 0 htts://m.eds00.ru/8867069a
113. OxpysicHocmy, 6NUCAHHAA 8 Y201 1 0
114. OKpyoicHocmb, BNUCAHHASL 8 Y20l 1 0
Bubnuomexa [JOK
115. Iousamue o I'MT, npumenenue 6 3a0auax 1 0 httos://m.edsoo.ru/8867013e
Bubnuomerxa LJOK
116. Ionsmue o I'MT, npumenenue 6 3a0auax 1 0 httos://m.edsoo.ru/88670508
117 buccekmpuca u cepedounnviii nepnenOuKyisap Kaxk 1 0
' 2eomempuiecKue Mmecma mouex
buo. OK
118. OKpyorcHOCMb, ONUCAHHASL OKOJIO MPeY2ONbHUKA 1 0 ubmuomena 1Y

https://m.edso0.ru/88670a62



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62

119. OKpyoicHOCMb, ONUCAHHASL OKOJIO MPeY2oNbHUKA 1 0
bubruomera [JOK
120. OKpyorcHOCMb, BRUCAHHASL 8 MPEY2ONbHUK 1 0 https://m.edsoo.ru/8867103e
121. OKpyorcHOCMb, BRUCAHHASL 8 MPEY2ONbHUK 1 0
. bubruomera [JOK
122. Ilpocmetiwue 3a0ayu Ha nocmpoenue 1 0 httos://m.edsoo.ru/88671188
- bubnuomerxa [JOK
123.  Ilpocmeiiwue 3a0auu Ha nocmpoenue 1 0 https://m.edsoo.ru/8867122
124 Konumponvnaa paboma no meme ""Okpyscnocms u Kpye. 1 1 Buénuomexa [[OK
' FeOMemp”quKue nocmpoenus 44 https://m.eds00.ru/88671462
195 JInHeitHoe ypaBHEHHUE C IByMs IEPEMEHHBIMU U €TI0 1 Bu6mmoreka IIOK
' rpaduk https://m.edsoo.ru/7f427¢32
126 JluneitHoe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €T0 1 Bu6miorexa LOK
' rpaduk https://m.edsoo.ru/7f427e8a
197 Cucrema IByX JIMHEWHBIX YPABHEHHH C IByMs 1 Butmioteka IIOK
" [epeMEeHHBLIMH https://m.edsoo.ru/7f42836¢
128 Cucrema 1ByX JTUHEHHBIX YPaBHEHUM ¢ ABYMs 1
" [epeMeHHBLIMH
129 Cucrema IByX TUHEHHBIX YPaBHEHHH C JBYyMS 1
" IepeMEHHBIMH
130 Cucrema IByX JTUHEHHBIX YpaBHEHHH ¢ ABYMs 1
" [epeMeHHBLIMH
o Bubmorexa LIOK
131. Pemenue cucrem ypasHeHUH 1 https://m.edsoo.ru/7f4284de
. bubmoreka LIOK
132. Pemenue cucrem ypaBHEeHUH 1 htos://m.edsoo.ru/Tf428652
o Bubmorexa LIOK
133. Pemenue cucrem ypaBHeHUH 1 https://m.edsoo.ru/7f4287d6
134. Pemenue cucrem ypaBHEHUN 1



https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/7f427c32
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https://m.edsoo.ru/7f42836c
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https://m.edsoo.ru/7f4287d6

135. Pemenue cucreM ypaBHeHUH 1
136 KonTpouabHasi pabora no teme "CucreMsbl JHHEHHBIX 1 Buénmorexa IIOK
' ypaBHEHMIi ¢ IBYMsI HEH3BECTHBIMH" https://m.edsoo.ru/7f421044
. Bbubnuorexa LIOK
137. Koopaurata To4KH Ha IPAMOH 1 https://m.edsoo.ru/7f41de76
Bbubanoreka [JOK
138 Hucnosbie HPOMCKYTKH 1 https://m.edsoo.ru/7f41dff2
139.  UwucnoBsie MPOMEKYTKH 1
140 PaccrosiHne Mexay 1ByMsi TOUKaMH KOOPAMHATHOU 1
" mpsmoi
141 PaccrosiHne Mexay 1ByMsi TOYKaMH KOOPAMHATHOU 1
" npsiMoi
142 [IpsimoyronbHas cucteMa KOOpAMHAT Ha IMIIOCKOCTH 1 Bubmeoreka [OK
) p yr PA https://m.edsoo.ru/7f41el6e
143 [IpsimoyronbHast cucTeMa KOOPAMHAT Ha INIOCKOCTH 1 buommorexa LIOK
' p yr pA https://m.edsoo.ru/7f41e42a
bubnuoreka [JOK
144. ITpumeps! rpadukoB, 3a1aHHBIX (popMynamu 1 https://m.edsoo.ru/7f41e8a8
bubnuoreka [JOK
145. [Ipumeps! rpadukoB, 3a1aHHbBIX (HOpMyIaMu 1 https://m.edsoo.ru/7f41ed80
146. [Ipumeps! rpadukoB, 3a1aHHBIX (HOpMyIaMu 1
147. [Tpumeps! rpadukoB, 3a1aHHBIX (popMyTamMu 1
o Bubmorexa LIOK
148.  Ytenue rpaukoB peagbHbIX 3aBUCUMOCTEH 1 https://m.edsoo.ru/7f41ea24
149 KonTtpouabsnas pa6ora no teme "KoopauHarsl u 1
" rpajpukn"
150 Iloemopenue u 0606wenue 3HaHUl OCHOGHLIX NOHAMULL U 1 Bubauomexa [{OK
' Memo0oe Kypca 7 Kknacca https://m.eds00.ru/886715b6
151 Ilosmopenue u 0606wenue 3Hanuti OCHOBHbIX NOHAMUL U 1

Memo0oe Kypca 7 Kiacca



https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
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https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/886715b6

152 Iloeémopenue u 0606weHue 3HanuLl OCHOBHbIX NOHAMUL U 1 Buébnuomexa LJOK
: Memooos Kypca 7 knacca https://m.eds00.ru/886719bc
Bbuonuomexa LJOK
153.  Hmozoeas konmpoavhas paboma 1 hitps://m.edsoo.ru/886716ec
Bubmorexa [JOK
154. Tonsrue q)yHKHHH 1 https://m.edsoo.ru/7f41ef06
155. I'padux pyHKIIIN 1
o o Bubmoreka [JOK
156. CaoticTpa (byHKHHH 1 https://m.edsoo.ru/7f41f078
o o Bubmoreka [JOK
157. CaoticTea (byHKHHH 1 https://m.edsoo.ru/7f41f1fe
o Bbubaunoreka [JOK
158. Jlnnerinas (byHKHH’I 1 https://m.edsoo.ru/7f427282
. Bubanoreka [IOK
159. Jluneiinas (byHKHHﬂ 1 https://m.edsoo.ru/7f427412
o . Bbubaunoreka [IOK
160. IToctpoenue rpaduka TuHeHHON QyHKIMM 1 https://m.edsoo.ru/7f426d1e
161. IToctpoenue rpaduka TuHeHHON QyHKIMH 1
162. I'paduk pynkumn y =[x| 1
163. I'paduk pynkumm y =[x| 1
bubnuoreka [JOK
" "
164. KonTtpouabHas pa6ora no reme " ®@yHkuuu 1 https://m.edsoo.ru/7f41f50a
165 [ToBTOpEHNE OCHOBHBIX MOHATHIN U METOJOB Kypca 7 1 Bu6nmorexa [JOK
: Kiacca, 00001IIeHIE 3HAHUI https://m.edsoo.ru/7f429c6¢c
166 [ToBTOpEHME OCHOBHBIX MOHATUNA U METOJIOB Kypca 7 1 Bu6miotexa [JOK
: Kiacca, 0600IIeHNe 3HAHMI https://m.edsoo.ru/7f429f32
167 [ToBTOpEHNE OCHOBHBIX MOHATHIN U METOJOB Kypca 7 1 Bu6nmorexa [JOK
' Kiacca, 00001IeHne 3HAHMI https://m.edsoo.ru/7f42a0e0
168 [ToBTOpEHME OCHOBHBIX MOHSATHUI U METO/IOB Kypca 7 1 Bubmotexa [TOK

Kj1acca, 0000IIeHe 3HaHUH

https://m.edsoo.ru/7f42a27a



https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
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https://m.edsoo.ru/7f429f32
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https://m.edsoo.ru/7f42a27a

169. HTorosasi KOHTpPoOJILHasI padoTa 1 1
170 IToBTOpEHME OCHOBHBIX IIOHATHN U METOLOB Kypca 7 1 Bu6morexa LIOK
' KJIacca, 0606meHHe 3HaHI/H71 https://m.edsoo.rU/7f423.900
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 15



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» AnreOpa, 7 knacc/ Makapsiues FO.H., Munatok H.I'., Hemkor K.U. u
npyrue; nmoa peaakuueit TemsikoBckoro C.A., AKIIMOHEPHOE OOIIECTBO
«3narensctBO «IIpocBenienue»

» AnreGpa, 8 kiacc/ MakapsiueB FO.H., Munntok H.I'., Hemmkos K.U. u
npyrue; nmoa peaakuueit TemsikoBckoro C.A., AKIIMOHEPHOE OOIIECTBO
«3narensctBo «lIpocBemienue»

» AnreOpa, 9 knacc/ MakapsiueB FO.H., Munatok H.I'., Hemikos K.U. u
npyrue; noa peaakuueit TemsikoBckoro C.A., AKIIMOHEPHOE 0OIIECTBO
«3narensctBO «IIpocBemienue»

* 'eometpust, 7-9 knaccel/ Atanacsia JI.C., byty3oB B.®., Kagomues C.b. u
npyrue, AkunonepHoe odiectBo «M3aarensctBo «lIpocBemienre»

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA
[Toypounsle pa3zpaboTku no anreope k yueonuky FO.H.Makapsruesa u ap. - M.

"I[Ipoceemenue"
[Toypounble pazpaboTku no reoMeTpuu k yueoHukam JI.C.AtanacsH u zp.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

bubmoteka I{OK https://m.edsoo.ru/7f415b90

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

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

https://m.edsoo.ru/

https://oge.sdamgia.ru/

https://www.time4dmath.ru/



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
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https://oge.sdamgia.ru/
https://www.time4math.ru/
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