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[IpumepHass pabouyasi mporpaMma IO MaTE€MaTUKe [Jisi OOyYaroluuxcsl C
3aiep kKoM meuxuueckoro pasputus (nanee — 3IIP) Ha ypoBHE OCHOBHOIO 0OIIErO
oOpa3oBaHMsl TOATOTOBJIEHa Ha OCHOBe DenepanbHOTO TOCYJAPCTBEHHOTO
00pa3oBaTENBLHOIO  CTaHAapTa OCHOBHOTO  obmiero  oOpaszoBanusi  (IIpukas
MunnpocBemenuss Poccun ot 31.05.2021 1. Ne 287, 3apeructpupoBaH
MunuctepctBoM toctuitnu Poccutickoit @eneparuun 05.07.2021 r., per. Homep 64101)
(manee — ®I'OC O0O0O), [Ipukaza MunnpocenieHus PO ot 24.11.2022 roga Nel025
«O0 yTBepxkaeHNH ¢eaepaibHON aganTUPOBAHHONW 00pa30BaTENIbHON MPOrPaMMBI
OCHOBHOTOOOIIEr000pa3oBaHus  uid  OOYyYaloIIMXCS  C  OrPaHUYCHHBIMHU
BO3MOXHOCTSIMU ~ 37I0pPOBbs», AJanNTUPOBAHHONM OCHOBHOM  00pa3oBaTesbHOMN
IporpaMMbl  OCHOBHOTO  00IIerooOpa3oBaHus  OOydYaromuxcsi C  3aJep>KKOU
NICUXUYECKOro pa3BuTHs (ogo0perHoi pemenueM @YMO no oluiemy 00pa3oBaHUIO

(mpotoxonn ot 18  mapta2022r.Nel/22)), [TocTaHOBNEHUSI  TJIABHOTO
rocygapcTBeHHoro canutapHoro Bpaua P® ot 28centsiops 2020 r. Ne 28 "O6
YTBEPKICHUU CaHUTAPHBIX IIPaBUII CII 2.4.3648-20 "CaHuTtapHo-

AIUIEMUOJIOTMYECKHE TPEOOBAaHUS K OPraHU3alUsIM BOCIIUTAHUS HOOYyUEHUs, OTJbIXa
u o37opoBiieHust aereid u Mmomoxaexu" (mamee - CI12.4.3648-20), IlocraHoBieHus
IJIABHOTO TOCYJAPCTBEHHOIO caHuTapHOro Bpada P® ot 28amBaps 2021 r. Ne 2
« OO0 yrBepxaeHun caHUTapHeIXx mpaBwn wuHOpMCanlluH 1.2.3685 - 21
"I'urueHnyeckre HOpMaTUBBI U TPEOOBaHUS K 00ECIIEUEHNIO O€30MacCHOCTH U (WJIH)
O0e3BpemHOCTH i1 4YesioBeka (aktopoB cpeabl obutanus'"(manee — CanlluH
1.2.3685- 21), Ilpukaza Munnpocsemenuss Poccun ot 21.09.2022 1. Ne858 "O6
YTBEPKACHUU (eepabHOTO MEepeuHsl YYEOHUKOB, JTOMYUICHHBIX K HCIOJIb30BAaHUIO
OpU peali3alliid — UMEIOIIUX FOCYJapCTBEHHYIO aKKpEeIUTAlUI0 00pa30BaTeIbHbIX
IporpaMM HadajabHOTO OOIIEro, OCHOBHOTO OOIETo, cpeaHero oomeroodpa3oBaHus
OpraHM3alMsIMHM,  OCYILECTBISIOUIMMU  00pa30BaTENbHYIO  JI€ATEIbHOCTh, U
YCTaHOBJICHUS TIPEJEIHHOTO CPOKAa HMCIOJIb30BAHMS HCKIIOYEHHBIX Y4eOHHMKOB" (C
MOCIICAYIOMIMMU U3MeHeHusMH), [IpumepHoit pabodeil mporpamMmMbl OCHOBHOTO
oOmero oOpa3oBaHuss no mnpeaMery «Marematuka», [lpumepHol mnporpaMMbl
BOCIIUTAHUS, C YYETOM PACIPEIEICHHBIX MO KJIaccaM MPOBEPSEMbIX TPEOOBAHHMM K
pe3yibTaTaM OCBOEHHS AJaNTUPOBAHHOW OCHOBHOM 00pa3oBaTeIbHOM MPOrpamMMbI
OCHOBHOTO 0011ero o0pa3oBaHusi OOYYaKOMIMXCS C 3aJCPKKON TMCUXUYECKOIOo
pazButus. B paGodeil mporpamme yuTeHsl ujen U noJioxenus KoHrenuuu pa3Butus
MareMmaTudeckoro oopaszoBanus B Poccuiickoit deneparum.

Oo0mas xapakrepucTuka y4e0Horo npeamera «MareMaTuka

VYueOHbIit mpeameT «MaTeMaThka» BXOAUT B IPEAMETHYIO 00J1acTh
«Marematuka u uHpopmatukay. OH CHOCOOCTBYET pPa3BUTHIO BBIYUCIUTEIbHON
KyJIbTYpbl M JIOTUYECKOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHHUS TMOJIb30BATHCS
QIrOpUTMaMH, a TaKXKe MPUOOPETEHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOAMMBIX B
MOBCEIHEBHON >ku3HM oOydarontuxcs ¢ 3[IP. VYueOubiii mnpeamer pa3BuBaeT
MBIIIJICHHE, MPOCTPAHCTBEHHOE BOOOpakeHHE, (YHKIMOHAIbHYIO TI'PaMOTHOCTb,
YMEHHS  BOCIHPUHMMATh W KPUTHUYECKH  aHAJIM3UPOBaThb  HMH(OPMALHUIO,
MPEJICTABICHHYIO B Pa3IMUHBIX (hOpMax.

OOyueHue MaTeMaTuKe aeT BO3MOXHOCTh pa3BuBaTh y oOywaromuxcs ¢ 3[1P
TOYHYIO, palMOHAJIbHYI0O U WH(GOPMATHUBHYIO peyb, YMEHHE OTOMpaTh Haumbosee



HOJXOMAILINE SI3BIKOBBIE, CUMBOJIMYECKHE, I'paduiyecKue CpencTBa IJIsi BBIPAKECHUS
CYXKJIEHUI U HATJISITHOTO UX MPEJICTaBICHUSL.

Heo0xonuMbpIM KOMIIOHEHTOM OOWIEH KyJIbTYpbl B COBPEMEHHOM TOJKOBAHUU
ABNseTCS oOIlee 3HAKOMCTBO C METOAAMU TIO3HAHUS  JIEHCTBUTENBHOCTH,
Mpe/ICTaBICHNUE O MPEAMETE U METO/IaX MaTeMaTUKH, X OTIMYUN OT METOJIOB APYTUX
€CTECTBEHHBIX M T'yMaHHUTAapHBIX HAyK, 00 OCOOCHHOCTSIX MPUMEHEHHUS MAaTeMAaTHUKU
JUIA pellieHUs] HAy4YHBIX M MPHUKIAIHBIX 3a7ad. Takum o00pa3oM, MaTeMaTU4yecKoe
oOpa3oBaHHe BHOCUT CBOM BKJIaJ B JOPMHUPOBAHUE OOIIEH KyJIbTYyphl Y€JIOBEKA.

W3ydyeHne MaTeMaTWKH TaKXe CIOCOOCTBYET SCTETHUYECKOMY BOCIHTAHUIO
YelloBeKa, MOHMMAHUIO KPAacoThl U HU3SIIECTBA MaTEMaTHYECKHX pacCyKICHUH,
BOCIIPHSITUIO T€OMETPUYECKUX (POPM, YCBOCHUIO UAECH CUMMETPHH.

[Iporpamma oTpaxaeT conaepxkaHue oOydeHusl mnpenmery «MaremaTtuka» c
y4eToM 0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEM oOyuatomuxcs ¢ 3[1P. OBnagenue
y4eOHBIM TIpeaMeToM «MaremMaThukay MPe/ICTABISET ONPEACICHHYIO CIOKHOCTh IS
yuamuxcsi ¢ 3[IP. ¥V oOyuaromuxcs ¢ 3[IP nambosiee BbIpakeHbI OTCTAaBaHUS B
Pa3BUTUU CIIOBECHO-JIOTMUECKUX (OPM MBIIUICHUSI, TMO3TOMY aOCTpakTHbIE U
OTBJICUCHHBIE KATETOPUH UM TPYIHOJOCTYIIHBL. B TOX€E Bpems IpHU CHEUaTIbHOM
oOyueHuHn oOydaromyecss MOTYT BBINOJHATH 3ajaHus 1o aiaroputmy. OnHu
BOCIIPUMMYMBBEI K IMOMOIIHA, MOTYT BBINOJIHUTH MEPEHOC HA AQHAJIOTMYHOE 3a/IaHUE
YCBOEHHOTr0 crioco0a pemieHuss. CHUKEHUE Pa3BUTHS MBICIUTEIBHBIX OIEpanuil u
3aMEJIJICHHOE CTaHOBJICHUE JIOTUYECKUX JEHCTBUM NPUBOIAT K HEAOCTATOYHOMU
OCMBICJIEHHOCTH COBEPIIAEMbIX YYEOHBIX ACHCTBUH. Y 00ydarouuxcsi 3aTpyIHEHbI
CUYETHBIE BBIYHMCIICHUS, TPOU3BOJMMbIE B yM€. B NUCHMEHHBIX BBIYMCICHUSX OHU
MOTYT MPOMYCKaTh OJUH W3 MPOMEXKYTOUYHBIX IIaroB. I[Ipu pabore ¢ 4HCIOBBHIMU
BBIPAQ)KEHUSAMM, BBIUMCICHHUEM WX 3HAYCHHUS] MOTYT HE YJIEpKMBATh INPaBUJIbHbBIN
nopsanok nevictBuid. [Ipu ynpomenun, npeoOpazoBanuu BeipaxkeHuit yuariuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO MPHUHATH PENIEHHUE O IMOCJIEI0BATEIbHOCTH BBITIOJHECHUS
nerctBuil. KOHKPETHOCTh MBINUIEHUS OCJOXKHSET YCBOCHHUS HaBbIKA PEIICHUS
YpPaBHEHUM, HEPABEHCTB, CHUCTEMBl ypaBHEHHMU. MM ManoJOCTymHO COBEpILICHHE
00paTUMBIX ONIEPALIHA.

Huskuii  ypoBE€Hb  pa3BUTUS  JIOTMUYECKUX  OIEpAlMd, HEIOCTATOYHAS
00OOIIIEHHOCTh MBIIUICHUS 3aTPYAHSIOT H3ydeHHEe TeMbl «DYyHKIUU»: TpH
omnpeneneHu  (PYHKIIMOHATLHON 3aBUCMMOCTH, TP OINWCAaHUU TpaduuecKkon
CUTYaIINH, UCTIONB3YSI TEOMETPUUECKUH, are0pandeckuii, PyHKIIMOHAIBHBIN S3BIKH.
Hepenko yuanuecss He BUAST pa3HUIBI MEXITY 00JIACTHIO onpeseneHus] GyHKINA U
00J1aCThIO0 3HAUCHHIA.

Pemienne 3amau coOmpshKEHO € TPYAHOCTSIMHU OGOpPMIICHUS KpaTKOW 3amlucu,
IPOBEJICHUS aHAJIM3a YCJIOBHS 3a/1a4u, BBIJEICHUS cyliecTBeHHOro. O0yyaromuecs ¢
3IIP 3aTpynHAIOTCS claeflaTh yMO3aKIOYEHUE OT OOIIEero K 4YacTHOMY, HEpEOKO
BBIOMPAIOT HEpAlMOHAIBHBIC CIOCOOBI  PEIIEHWs, WHOTJAa OTPAHUYUBAIOTCS
MaHUNYJALUSIMA C YUCTAMH.

[Ipy wu3yuyeHWH TEOMETPUYECKOTO Marepuana oOyuatommecs ¢ 3IIP
CTaJKMBAIOTCS C  TPYAHOCTBIO  JieNlaThb  JIOTMUYECKHWE  BBIBOJbI,  CTPOUTH
MOCJIeI0OBAaTENbHbBIE paccyxkacHus. HenpouHnble 3HaHNUSI OCHOBHBIX TEOPEM I'€OMETPUU
MPUBOJNT K OMIMOKaM B PEIICHWU TeoMeTpuyeckux 3amad. OOydarommecs: MOTyT
MOJAMEHUTH (POPMYITy, HEPABIWIHBHO TPUMEHUTH TeopeMy. K cepbe3HbiM ommbkam B
pelleHnH  3aJa4  OPUBOAAT  HENOCTATOYHO  PAa3BUTHIE  MPOCTPAHCTBEHHBIE
npencrabiieHus. M clI0)XKHO BBITIOJIHUTD YEPTEX K YCIOBUIO, B MUCbMEHHBIX paboTax



OHHU HE MOTYT IPUBECTH OOBSCHEHHE K YEPTEKY.

To4YHOCTH 3aIOMUHAHKS M BOCIIPOU3BEIEHHS yUeOHOT0 MaTepraa CHUKEHBI 10
NpUYMHE CIA0OCTH MHECTHYECKOW JEATENbHOCTH, CY)KEHUS o0beMa IaMsATH.
Oo6yuatoumes ¢ 3IIP TpeGyercss Oosblie BpeMeHHM Ha 3aKpeljieHHe MaTepuaa,
aKTyalH3aius 3HaHUH 110 ONOPE P BOCTIPOU3BEICHUH.

J11s IpeoioIeHUs TPy THOCTEH B U3yUeHUH yU4eOHOTO mpeameTa «MaTemMaTukay
HeoOxoauMa ajganTanus oObeMa H  Xapakrepa ydeOHOro Marepuaina K
MO3HABaTENbHBIM BO3MOXKHOCTSIM yuamuxcsi ¢ 3[IP. Crnenyer yueOHBIN Marepuali
HPENOJHOCUTh HEOOJBIIMMHU TOPIUAMHU, YCIOXKHSAS €ro MOCTENEeHHO, HU3bICKUBAThH
CcrocoObl  ajanTanuy  TPYOHBIX  3a/JaHUil, HEKOTOpble TEMbl JaBaTh Kak
O3HAKOMUTEIbHBIC; UCKIIIOUaTh OTAEIbHBIC TPYIHbIE JOKA3aTeIbCTBA; TEOPETHUECKUIL
MaTtepuall PeKOMEHAyeTcs H3ydaThb B IPOLECCe MPAKTUYECKON NEATENBHOCTH IO
pemieHno  3amad.  OpraHMYecKoe eIWHCTBO MPAKTHUYECKOW ¥ YMCTBEHHOMN
AESITeIBbHOCTH YYAIIUXCSl Ha ypOKaxX MaTeMaTUKU CIOCOOCTBYIOT NIPOYHOMY H
CO3HATEJIbHOMY YCBOCHHIO OA3MCHBIX MAaTEMaTUYECKUX 3HAHUM U YMEHUM.

HeJII/l H 3a1a91 U3YYCHUA yqeﬁﬂoro npeamerTa «MaTtemaTuka

[TpuopureTHbIMU yenamu 00ydeHHs] MaTeMaTUKe B 7—9 Kiaccax sIBISIOTCS:

* (QopmMupoBaHUE LEHTPAIBHBIX MATEMATUYECKUX MOHATUN (YUCIO, BEIMYMHA,
reomerpuueckas  ¢urypa,  INEpeMEHHas,  BEPOATHOCTb, byHKIUA),
00eCreunBaOIIMUX MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMaTH4ECKOIrO
oOpazoBanus ooyuatomuxcs ¢ 311P;

* nozaseaeHue odyyaromuxcs ¢ 3[1P Ha nocTynmHOM A1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKH U OKPY>KAIOLIEr0 MUPa, TOHUMaHUE MAaTEMATUKH KaK
4acTH OOIEH KyJIbTYyphl YEJIOBEUECTBA;

" pa3BUTUE HUHTEIUVIEKTYyaJIbHBIX U TBOPYECKUX CHOCOOHOCTEW 00ydaromuxcs ¢
311P, mo3HaBaTenbHOM aKTUBHOCTH, UCCIIEIOBATEILCKAX YMEHHUMN, KPUTHYHOCTH
MBIILJICHUS, UHTEPECa K U3YYEHUIO0 MaTEMAaTUKH;

* (popmupoBaHuEe (DYHKIIMOHATLHOM MaTEMaTUYECKOM TI'PaMOTHOCTH: YMEHMS
pacro3HaBaTh MPOSIBICHHUS  MAaT€MaTUYECKUX TOHATHH, OOBEKTOB H
3aKOHOMEPHOCTEMN B pEaIbHBIX )KU3HEHHBIX CUTYaLUAX U IIPU U3YUYECHHUH JPYTUX
y4eOHBIX TPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dopMynupoBaTh HMX Ha S3bIKE MaTEeMAaTUKH M CO3[aBaTh MaTeMaTHYeCKUe
MOJICJIA, TNPHUMEHSITh OCBOEHHBIM MAaT€MAaTHYECKHIl ammapar sl pelueHus
NPAKTUKO-OPUEHTUPOBAHHBIX  3aJa4, HWHTEPIPETHUPOBaTh U  OLICHUBATH
MOJIyYECHHBIE PE3YJIBTATHI.

JocTuxenue 3TuX 1een o0ecrneunBaeTcs perieHueM CIeAYNuX 3a0ay.

» ¢opmupoBath y oOydaroniuxcs ¢ 3IIP HaBbiku ydeOHO-TIO3HABaTEIbHOU
NeATEIbHOCTH: TUIAHUPOBAaHUE pPaOOThl, IMOUCK palMOHAIBHBIX MyTeH ee
BBIIIOJIHEHHUS, OCYILECTBIEHUS CAMOKOHTPOJIS;

" CrocOOCTBOBaTh MHTEUIEKTYaJbHOMY pa3BUTHIO, (OpMHpOBATH KadecTBa,
HEOOXOMMbIE YEJIOBEKY JJIsl MOJHOLEHHOM )XKM3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MATEMATHYECKOW JESITEIIBHOCTU: SICHOCTH U TOYHOCTH MBICIIH,
UHTYULUHU, TPOCTPAHCTBEHHBIX MPEACTABICHUIN, CHOCOOHOCTH K MPEOI0TICHUIO
TPYIHOCTEW;

* (opMHpOBATH KIIOUYEBBIE KOMIIETEHIIMU YyYalllUXCS B paMKaxX MpPeIMETHOM
obnactu «Marematuka U THGOPMATUKAY;



" pa3BHUBATh MOHATUHHOE MBIILICHHU o0y4aronuxcs ¢ 311P;

" OCYIIECTBJISATh KOPPEKILHIO MO3HABATENBHBIX IpolieccoB oOyyatomumxcs ¢ 311IP,
HEOOXOIUMBIX [JIs OCBOCHMSI MPOrPaMMHOTO MaTepuaja 1o Yy4eOHOMY
peaMETy;

" [IpeIycMaTpUBaTh BOZMOXKHOCTb KOMIIEHCAIIMH 00Pa30BaTENIbHBIX JE(PHUIIUTOB B
OCBOCHHUHU MPEIIIECTBYIONIETO MPOTPAMMHOTO MaTepuaia y oOy4aromuxcs
3IIP 1 HeJOCTAaTKOB B MX MAaTEMaTUUYECKOM Pa3BUTHH;

" chopmMHpOBATH YCTONUMBHIN HHTEPEC YUAIIUXCS K IPEIMETY;

" BBISBIISITH M PA3BUBATh MATEMAaTUUECKUE U TBOPUECKHE CIOCOOHOCTH.

OcHOBHBIC JTMHUM COJICPKAHUSI Kypca MaTeMaTUku B 7-9 kmaccax: «Ywucna u
BBIUMCIICHUS», «Anredpa» («AnreOpandeckue BbIpaXEHUs», «YpaBHEHUS U
HepaBeHCTBa»), «DyHkium», «l'eomerpus» («I'eomerpuueckue ¢GUIypsl U HX
CBOMCTBaY, «/3MepeHrne reOMETPUUECKUX BETUUYHUHY), «BeposITHOCTh U CTaTUCTUKAY.
JlaHHbIE TUHUU PA3BUBAIOTCS MapajUIeIbHO, KAXKIasi B COOTBETCTBUU C COOCTBEHHOMN
JIOTUKOW, OJHAKO HE HE3aBUCHMO OJIHA OT JIpyrod, a B TECHOM KOHTaKTe U
B3aumoaeiictBuu. Kpome »3TOoro, mx oOOBEAMHSET JIOTUYECKas COCTAaBJISAIOIIAs,
TPaJULIMOHHO MPUCYIIAsi MATEMAaTHKE U IPOHU3BIBAIONIAS BCE MATEMATHUYECKUE KYPChI
u coaepxarenbHble MuHuU. ChopmynupoBanHoe B DenepanbHOM rocy1apcTBEHHOM
00pa30BaTENbHOM CTAHIAPTE OCHOBHOI'O OOIIEro 0Opa3oBaHUs TPeOOBAaHUE «YMETh
ONEpUpPOBATh MOHATUAMU: OIPEACIICHNE, aKCUOMa, TEOPEMA, 1I0KA3aTEIbCTBO; YMEHUE
pacrno3HaBaThb WCTUHHBIE M JIOKHBIE BBICKA3bIBaHUS, MPUBOAUTH IPUMEPHl U KOHTP
IPUMEPBI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUID» OTHOCUTCS KO BCEM
KypcaM, a (opMHUpOBaHUE JOTMUYECKUX YMEHMH pacmpelessieTcs Mo BCeM Toaam
00y4eHHs Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs.

ConepxxaHnue 00pa3oBaHUs, COOTBETCTBYIOUIEE MPEAMETHBIM pe3yibTaTaM
ocBoeHus [IpumepHoil paboueii mporpammsl, pacupeeICHHBIM 10 TogaM OOy4YeHHs,
CTPYKTYPUPOBAHO TaKUM 0O0pa3oM, YTOObI KO BCEM OCHOBHBIM, MPUHIUIUATBHBIM
BolpocaM  oOyyaromuecss  oOpaljaiuch  HEOAHOKPATHO, YTOOBI  OBJAJCHUE
MAaTeMaTUYECKUMH TMOHATUAMH W HaBbIKAMU OCYUIECTBISUIOCH MOCIIEIOBATENIBHO U
MOCTYMATENbHO, C COOJIOJEHUEM MPHUHIIMIA MPEEMCTBEHHOCTH, a HOBbIE 3HAHUS
BKJIFOUAJIMCh B OOIIYI0 CUCTEMY MAaTeMaTHYECKUX MPEACTABICHUN O0Yy4aroluXcs C
3I1P, pacmmpss u yrinyOussisi e, oOpa3ysi MpOoYHble MHOKECTBEHHbIE CBsA3M. OO01Imne
e u3ydeHus: yueOHoro mpenmera «Martematuka» mpenctaBieHbl B [IpumepHoit
paboueit mporpaMmmMe OCHOBHOTO OOIIEro 00pa3oBaHMs.

Oco0enHoCcTH 0TOOPA M aJANTAIMN Y4eOHOI0 MaTepuasa 0 MaTeMaTHKe

OOyuenune ydeOHOMY mpenMery «MaTemaTHKay CTPOUTCS Ha CO3JaHHUU
ONTUMAJIBHBIX YCIOBUU U YCBOCHMSI MPOTPAMMHOI0 MaTepuaja 00y4JaroluMUCs C
311P. bonwioe BHUMaHUE yAEIsIETCs 0TOOPY yueOHOTO MaTepuasia B COOTBETCTBHUH C
INPUHILIMIIOM JOCTYHMHOCTH TpPH COXpPaHEHHH oOuiero 0a3oBOro ypOBHS, KOTOPHIH
JOJKEH 0 COJEPKAaHUIO U 00BEMY OBITh aJanTUPOBAHHBIM 11 00ydaromuxcs ¢ 3[1P
B COOTBETCTBHU C HUX OCOOBIMH 00pa3oBaTeNbHBIMH MOTpeOHOCTAMHU. ClemyeT
00JIeTYUTh OBJaieHne MaTepranoM ooOydatomumucs ¢ 3I1P mocpeacTBom ero

JETANbHOTO OOBSICHEHUS C CUCTEMATUYECKUM MTOBTOPOM, MHOTOKPATHOM TPEHUPOBKHU
B TMPUMEHEHUU 3HAHWM, MCIOJB3Yys MPUEMBbl aKTyalu3aluu (BU3yalbHas oOIopa,



naMsITKa).

[IpumepHass mporpamma MpeaycMaTPUBAET BHECEHUE HEKOTOPBIX U3MEHEHUM:
yMEHbIIEHUE 00beMa TEOPETUYECKUX CBEJICHUW, BBIHECEHUE OTHAEIbHBIX TEM WIIU
HEJBIX pa3/iesIoB B MaTepHalbl J1Ji1 0030pHOT0, 03HAKOMUTEILHOTO U3YUYECHHUS.

Anzeopa

B 03HaKOMHTENBHOM IIJIJAaHE PEKOMEHAYETCA W3ydaTh CIEAYIOLINE TEMBI:
«ppaunonansHeie yncna. JleicTBUTeNnbHbIE Ynciia», «CpaBHEHHUE NEMCTBUTEIBHBIX
gucen, apumeTuueckue IEHCTBUS C JCHCTBUTEIBHBIMHM YHclaMuy», «HaxoxneHue
npUOMMKEHHBIX 3HAYEHUM KBaJpaTHOro kKopHs», «Teopema Buera», «Pemenus
YPaBHEHMI TPETHEN M YETBEPTOM CTEIICHEW Pa3I0KEHUEM Ha MHOKUTEIN, « DyHKIMA Y

=Vx u ee rpaduk», «IlorpemrHOCT, M TOYHOCTh HPUOMIDKEHHST», «UeTHble H
HeueTHble QyHKIUn», «Dynkmus y=x"», «OyHkuus y= ax?, ee rpadMK M CBONCTBA.
I'papuku GyHKIHMit y= ax? + N 1 y=a(x-M)?, «YpaBHEHHE C ABYMsI IIEPEMEHHBIMH U €TO
rpaduky», «I'paduyeckuili cnocod penieHus: CUCTeMbl ypaBHEHU», «300pakeHue
YJICHOB apU(PMETUUECKON U TEOMETPUUECKOI MPOrpecCcuii TOUKaMu Ha KOOPJAUHATHOM
IJIOCKOCTH. JIMHEWHBIN U SKCIOHEHIUAIIBHBIA POCT. CII0KHBIE IPOLIEHTHDY.
CrmenyeT yMEHBIIMTh KOJMYECTBO YACOB HA HM3ydeHUE TeM: «DopmyieDy,

«JloKka3arenbCTBO TOXKIAECTBY, «JIMHEHHOE YypaBHEHUE C ABYMS HEHU3BECTHBIMUY,
«I'padux nUHEHHOrO ypaBHEHHS C JABYMs MEPEMEHHBIMUY, «I'paduueckoe pelieHue
JIMHEWHBIX YPABHEHU W CUCTEM JIMHEWHBIX ypaBHEHU», «CBOMCTBA KBaAPaTUUHOM
byHKIANY.

BricBoOoauBIIMECS Yachl PEKOMEHAYETCS HMCHOJIb30BaTh: Ui JIydllel
npopaOOTKH Haubosee BaXKHbIX TeM Kypca: «Pemienue ypaBHeHui», «Pemenue
CUCTEM ypaBHEHUI», «COBMECTHBIC NEUCTBUS C ApoOsMu», «lIpruMeHeHne CBOWCTB
apu(pMETUYECKOTO KBAJPAaTHOTO KOPHS»; HA TNOBTOPEHHUE, pelIeHUuEe 3ajad,
npeoOpa3oBaHKEe BHIPAXKEHUI, a TAK)KE Ha 3aKPETICHUE N3YYEHHOTO MaTepHaia.

T'eomempusn

CrenyeT OCHOBHOE€ BHUMAaHHUE YAEIUTh MPAKTUYECKOW HAIPABICHHOCTH Kypca,
UCKIIIOYMB M YIOPOCTUB HauOosee CIO0XKHBIA JUIsi BOCHPUATHS TEOPETHUECKUI
Marepuasi. Ha ypokax reoMeTpuu HEOOXOJAMMO MaKCUMaJIbHO HCIOJIb30BATh
HATJIAIHbIE CpeACTBa OOy4YeHUs, OoJibllie TPOBOAUTH MPAKTUYECKUX pabdoT C
yyalumucs, pemarts 3agaud. CTpOUTh pelieHue 3a/1a4 Mpyu NOCTOSTHHOM OOpalleHUH
K HATJIJHOCTU — PUCYHKaM U YEpPTEkKaM.

O3HAaKOMUTENBHO JaTh TEMBIL: « TE€OpEMBI U 10Ka3aTENBCTBO. AKCHOMBDY,
«/lokazaTenbcTBO  OT NPOTUBHOro», «CyIIeCTBOBaHWE M  €JUHCTBEHHOCTh
MEPIEHAUKYIISIpa K NpAMO», «MeToll reoMeTpuyeckux mecrt», «MeToa yaBOCHHs
Mennansby, « Teopema Paneca u TeopemMa 0 IPONOPLUUOHAIBHBIX OTpe3Kax», «LlenTp
Macc TPeyroJbHUKa», «I3MEeHEeHNEe TPUTOHOMETPUUECKUX (PYHKLIUN MTPHU BO3pACTaHUU
yria», «®DopMynsl Uil paaMyCoOB BIIMCAaHHBIX M OIMCAaHHBIX OKPYKHOCTEW
NPAaBUWJIBHBIX MHOTOYTI'OJIBHUKOB)», «YPpaBHEHHE NpAMOI», «/IBrmxkeHune», «CBoiicTBa
IOBIKEHUS», «Teopema 0 MpOU3BENEHNUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUN
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPaATE KaCATENBHON.

CrenyeT yMEHBIIUTh KOJMYECTBO YAacOB Ha H3ydyeHUe TeM: «CMMMETpHYHBIC
¢urypsl. OCHOBHBIE CBOICTBA OCEBOM CUMMETpUN», «LleHTpanbHas cuMMeTpus»,
«ITapamnensupiii  mepeHoc», «IlloBopor», «IIpeobOpazoBanue mnomodus. I[lomodue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 3aJadyd Ha IIOCTPOCHHUE C IOMOLIBIO
LHAPKYJIS W JIMHEHKW», «JleKkapTOBBI KOOPAMHATBI Ha IUIOCKOCTH», «Pemenue



TPEYroJILHUKOBY, «ITomooue dpurypy.

BricBoOOIMBINIIECS YaChl HCTIOIB30BATh HA PEIICHHE 3a/1a9 U IOBTOPEHUE.

Bepoamnocmo u cmamucmuka

B cBsi3u ¢ Tem, 4TO MaHHBIA KypC BBI3BIBACT HAWOOJIBIINE CIIOKHOCTH IS
obyuarommxcsi ¢ 3I1P, cBs3aHHBIE CO CHIKEHHBIM YPOBHEM pPa3BUTHS CJIIOBECHO-
JIOTHYECKOTO MBIIIUICHHSI, €r0 M3YyYCHHE JIOJDKHO CTPOUTHCS Ha 0a30BOM YpOBHE H
JTOCTYITHOM ISl y4YeHUKOB MaTepuajie. OCHOBHOE€ BHHUMAaHHE CIIECIYyET VYACITUTh
paszmenaM, CBS3aHHBIMH C ITIOBTOPEHHEM MPOHICHHOTO MaTepHalia, YBEIUYHTH
KOJIMYECTBO YIPaXHCHUH W 3a/JlaHHi, CBSA3aHHBIX C MPAKTHYCCKOU JEATCITLHOCTHIO
00yJaroImmxcs.

HeoOxomuMo TiepecMOTPETh COJCPIKaHUE TEOPETUYECKOrO Marepuana |
XapakTep ero M3JIOKEHUS: TEOPETUUYSCKUH MaTephasl TPENOJHOCHTh B TIIPOIECCEe
pelIeHUsT 3a7a4 ¥ BBIMIOJIHEHUS 3aJaHWN HaTJISAHO-TIPAKTHYECKOTO XapaKTepa; He
TpeOOBaTh BHIBOJIA M 3alIOMUHAHUS CIOXHBIX (DOpPMyI, pemieHUs HeCTaHIapTHHIX,
TPYAOSMKHX 3aJaHui. P TeM crieayeT u3ydaTh B 03HAKOMHUTEIHHOM IUTAHE.

[IpumepHas nmporpaMma MpeaoCTaBIsIeT aBTOPY padoydeil mporpaMmmbl CBOOOIY
B paclpeesieHu MaTepuaia 1o 4eTBepTsM (TpumecTpam). Pacnipenenenue BpeMeHH
HA M3y4YCHHE TE€M B TEYEHHE YYEOHOro ToJla CaMOCTOATEIBHO OIpeaesaeTcs
o0pa3oBaTenbHON OpraHu3alue U 3aBUCUT OT OCOOCHHOCTEN IPYIIIbI 00yJarouXcsl
¢ 3I1P 1 ux ocoObIx 00pa3oBaTEIbHBIX MOTPEOHOCTEIA.

IIpuMepHbIe BUIBI AesiTeJbHOCTH 00y4aromuxcs ¢ 3II1P, 00ycioBieHHbIe
0co0BIMH 00pa30BaTEeJIbHBIMH MOTPEOHOCTSIMH U 00ecredrBaKOIIUE
O0CMBICJIEHHOE OCBOEHHE CO/IeP:KAHUM 00pa30BaHMs 1O MPeIMeTYy

«MaremaTuka»

Conepxxanue BUIOB aedrenbHocTH oOyuaromuxcst ¢ 3IIP ompenensercs ux
0CcOOBIMH 00pa30BaTeIbHBIMU MOTPEOHOCTAMH. [IOMHUMO HMIMPOKO HCIIOIB3YEMBIX B
OOII OO0 o6mux s BceX 00y4arOMIMXCSI BUJOB JACATEIBHOCTU CIEAYET YCUIUTh
BUJIbI IEATEIBHOCTH crieU(UYHbIE /I JTaHHOM KaTeropuu JeTen, ooecneunBaomme
OCMBICJIICHHOE OCBOCHHE COJepKaHUs oOOpa3oBaHUs IO MPEAMETY: YCUJICHHE
OPEeIMETHO-TIPAKTUYECKON JESTeIbHOCTH C AaKTHUBU3aLMEHd CEHCOPHBIX CHUCTEM;
YepelOBaHUE BHJIOB JCSATEIBHOCTH, 3aJCHCTBYIOIIMX pPAa3MYHbIE CEHCOpPHBIC
CHCTEMBI; OCBOCHHE MaTepuraja ¢ ONOpPOi Ha aJrOPUTM; IOIMIArOBOCThY B M3yUCHUH
MaTepHalia; UCTOJIb30BaHNUE JOTOJHUTEIBHOW BU3YAIbHOW OMOPHI (CXEMBI, 111a0JI0HBI,
OTIOpHBIE TaOJMIIBI); PEUYEBOM OTYET O TMpPOLECCe W pe3yibTaTe IeATEIBHOCTH,
BBITIOJTHEHUE CIICIUATBHBIX 3aJaHHl, 00ECTeYHBAIONINX KOPPEKIUIO PEeryJIsIuu
y4eOHO-TI03HABATEIbHOM IEATETHPHOCTH  KOHTPOJIh COOCTBEHHOTO pe3yJsIbTara.

IIpumepHass TemaTudyeckass M TEPMMHOJIOIMYECKAsl JIEKCMKA COOTBETCTBYET
OOII OOO0.

Jna obyuatonuxcs ¢ 3IIP cyliecTBeHHBIM SBISIFOTCS TpPHUEMBI PabOTHI C
JIEKCUYECKUM MaTepuajoM Mo npeamety. I[IpoBoautcs cneuuanbHas paboTa 1O
BBEJICHUIO B aKTHBHBIN CJIOBaph OOYYaIOLIUXCS COOTBETCTBYIOLIEH TEPMHUHOJIOTHHU.
N3y4aemble TEpPMUHBI BBOJSATCS Ha MOJIMCEHCOPHON OCHOBE, 00s13aTE/IbHA BU3YyaslbHAs
HNOJJEPAKKA, AITOPUTMBI pabOTHI C ONPEETIEHUEM, OITIOPHBIE CXEMBI JUIs aKTyaaInu3alun
TEPMUHOJIOTUH.



MecTto yueOHOro npeamera «MareMaTuka» B y4eOHOM IIaHE

B coorBerctBUM ¢ DenepalibHbIM TOCYJapCTBEHHBIM 00pa30oBaTEIbHBIM
CTaHJAapTOM OCHOBHOTO 00IIero oOpa3oBaHusi y4eOHBIA TpenMer «MaremaThka
BXOJIUT B TMpeAMETHYIO obnacth «Marematuka W HHPOPMATHUKA» U SIBISETCH
oOs3aTeNbHBIM Il M3ydeHus. B 5-9 kmaccax yueOHbBIM npenmer «MaTemaTuka»
TPaJAUIIMOHHO MU3y4YaeTcs B paMKax CIEAYIOIIMX y4eOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «Marematukay», B 7-9 kiaccax — KypcoB «AireOpay» (BKIHOYas 3JIEMEHTHI
CTaTUCTUKA M TeopuHu BepositHocTe) um «['eomerpus». Hacrosmeid nporpamMmmon
BBOJIUTCSI CAMOCTOSITEIbHBIN YUeOHBIN Kypc «BeposSTHOCTh U CTaTUCTHKAY.

HacToseit mporpammoii peaycMaTpruBaeTcs BblieJIeHHE B y4eOHOM IJIaHEe Ha
u3ydeHue B 7-9 kmaccax 6 y4yeOHBIX YacOB B HENEII0 B TEUCHHE KaXKIOro Tofa
oOyueHus, Bcero 952 yueOHbIX vaca.

Conmepxxanue yueOHOro mnpeamera «Martematuka», TMpPEACTABIEHHOE B
[IpumepHoii paboueit mporpamme, coorBerctByer DPI'OC OO0, IlpumepHoit
OCHOBHOM  00pa3oBaTeIbHOM MporpaMMe OCHOBHOTO 00miero oOpa3oBaHus,
[IpumepHOii aganTUPOBAHHOW OCHOBHOW 00pa3oBaTeNbHOW MPOrpaMMe OCHOBHOTO
o01ero 00pa3oBaHus 00YUAIOIIUXCSA € 33JIEPKKOM ICUXUYECKOTO Pa3BUTHSL.

TemaTuyeckoe IUIAHUPOBaHME  Y4YEOHBIX KYpCOB M PEKOMEHIYEMOeE
pacnpeneneHue y4eOHOro BpEMEHU JUIsl U3YUEHUS! OTACIbHBIX TEM, NMPEIJIOKEHHBIE B
HACTOSIIEN IporpaMMe, HaJlo paccCMaTpUBAaTh KaK MPUMEPHBbIE OPUEHTUPBI B TTIOMOIb
COCTABUTENIO aBTOPCKOW paboyell mporpaMMbl U MPEKIE BCEro YUHUTEN0. ABTOD
paboyeil mporpaMMbl BIpPaBE YBEJIWYUTH MPEAJIOKEHHOE YUCIIO Y4eOHBIX 4acoB Ha
TeMbI, TpeOyrome Oojee IUTETLHOTO u3ydeHus: obOydatonumucs ¢ 3IIP, wumum
YMEHBUIUTh KOJIUYECTBO YAaCOB HA TEMBI, U3y4acMbl€ HA O3HAKOMUTEIBHOM YpPOBHE.
JIOMyCTUMO TakXke JIOKAJIBHOE IEepepaciupeieieHUe M IEPEeCTaHOBKA 3JIEMEHTOB
COJep’)KaHusl BHYTpU JaHHOrO kiacca. KoiandecTBO MpPOBEPOUYHBIX  padoT
(TemMaTH4yecKuil U UTOTOBBIA KOHTPOJIb Ka4ecTBa YCBOCHUS yueOHOro MaTepuana) U Ux
TUI (CaMOCTOSTENIbHbIE U KOHTPOJIbHBIE pa0OThI, TECThl) OCTAIOTCS HA YCMOTPEHHUE
yuutesnsa. Takke yuyuTeab BIPABE YBEIUYUTh UM YMEHBUIUTh YUCIIO YYEOHBIX YaCOB,
orBeICHHBIX B [IpuMmepHoil paboueld mporpamMmme Ha 0000IIeHHE, MOBTOPEHUE,
CUCTEMAaTH3alMI0 3HaHUM oOydarouuxcs. ENMHCTBEHHBIM, HO TNPUHUHUIIHAAIBHO
BaXHBIM KpPUTEPHUEM, SIBIIAETCS AOCTUKEHUE PEe3yIbTaTOB OOYy4YEHHS, YKa3aHHBIX B
HACTOSIIIEN TIpOrpaMme.

IMPUMEPHAS PABOYAS ITPOTPAMMA YUYUEBHOI'O KYPCA
«AJIT'EBPA». 7- 9 KNIACCBI

Henn n3yyeHust yueOHOro Kypca

Anrebpa sBigeTCS OJAHMM M3 OINOPHBIX KYpCOB OCHOBHOM IIKOJBI: OHAa
o0OecrieunBaeT M3y4YeHHE JPYTrUX JUCUUIUIMH, KaK €CTECTBEHHOHAY4YHOro, TaK H
TYMaHUTApHOTO IIUKJIOB, €€ OCBOCHHE HEOOXO0IMMO JIJIsl MPOIOJDKEHUS 00pa30BaHUs U
B TOBCEIHEBHOW >XM3HMU. Pa3BuTme y oOyyaroummxcs Hay4YHBIX HpPEICTaBICHUN O
MPOUCXOXKACHUN U CYIIHOCTH ajredpandeckux aOCTpakuui, CIoco0e OTpaKeHHs
MaTEeMaTHYECKON HAayKOH SIBICHUH M TPOLECCOB B MPUPOAEC U OOIIECTBE, POJIH



MATEMaTUYECKOTO  MOJICJIMPOBAHMUS B HAyYHOM [IO3HAHMM U B IPAKTUKE
CrOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHMPOBO33PEHUSI M KAYECTB MBIILICHUS,
HEOOXOMUMBIX [UJIsl aJanTallid B COBpEeMEHHOM IMdpoBoM oOmiectBe. M3yuenue
anreOpbl €CTECTBEHHBIM 00pa3oM OOeCreurBaeT pa3BUTHE YMEHUS HaOIIOAaTh,
CpaBHHMBATh, HAaXOJUTh 3aKOHOMEPHOCTH, TPEOYyeT KPUTUYHOCTH MBIIUICHUS,
CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBaTh CBOM JEHUCTBHUS M  BBIBOJBI,
dbopmynupoBath yTBepxkAcHUSA. OCBOEHHE Kypca aiareOphl 0OSCIEYMBAET PA3BUTHE
JIOTUYECKOTO MBIIIICHUST OO0Yy4YaloUMXCs: OHH HCIONB3YIOT JEAYyKTHBHBIE U
WHIYKTUBHBIE PACCyKJEHUsA, 00OOLIEHNE W KOHKPETU3ALHI0, a0CTparupoBaHHE M
aHajoruto.  OOydeHwe  anreOpe  MpeanoyiaraeT  3HAYUTEIBHBIA  O0BEM
CaMOCTOSTENIbHON  JIeATEIbHOCTH  OOY4YaloIIMXCA, TIO3TOMY  CaMOCTOSITEIbHOE
pelieHre 3a7ad e€CTeCTBEHHbIM 00pa3oM SIBIISIETCA peanu3aluedl JesiTeIbHOCTHOTO
MPUHITUIIA O0yUYEHHUS.

B cTpykrype mporpammbl yuyeOHOro kypca «Anredpa» OCHOBHOM NIKOJIBI
OCHOBHOE€ MECTO 3aHMMAIOT COJEpXKaTelIbHO-MEeTOANYEeCKue JuHuM: «Yucna wu
BBIYHCIICHUSD; «AJNreOpandecKre BhIpaXEHUs»; « Y pPaBHEHUSI U HEPABEHCTBAY;
«Dynkum». Kaxaas u3 3tux coaepKaTeabHO-METOANYECKUX JINHUN Pa3BUBACTCS HA
MPOTSDKEHUH TPEX JIET M3YUYEHUsl Kypca, €CTECTBEHHBIM 00pa3oM NeperuieTasch U
B3aUMOJICUCTBYS C APYTMMU €ro JHHHUAMHU. B Xone m3yueHus Kypca oOydarommmcs
MPUXOJUTCS JIOTUYECKH PAaCcCyX JaTh, HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIM
A3bIK. B CBS3M € 3TUM 1LI€IecOo00pa3HO BKIIOUHUTH B MPOrpaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIME BCE OCHOBHBIE pa3Jieibl MATEMAaTUYECKOIO0 00pa30BaHUS U
CHOCOOCTBYIOLIME  OBJQJACHUI0  OOYyYalOIIMMHUCA  OCHOB  YHUBEPCAJIbHOIO
MaTEMaTUYECKOTO A3bIKa. TakuM 00pa3oM, MOKHO YTBEPKIATh, UTO COJIEPKATEIILHON
U CTPYKTYPHOM OCOOEHHOCTHIO Kypca «Airedpa» SBISIETCS €ro WHTErPUPOBAHHBIN
XapakTep.

Conepxanue JnuHHUM «Yucna ¢ BBIYHCICHUS» CIYKUT OCHOBOM ISt
JTANTbHEUIIET0 HW3y4YeHHUs] MATeMaTHKH, CIOCOOCTBYET PAa3BUTHIO Yy OOyYaronIuxcs
JIOTUYECKOTO MBIIUIEHUS, (HOPMHUPOBAHUIO YMEHHUS TOJIb30BAThCS QJITOPUTMAMH, a
TaK)K€ NPHOOPETEHHIO NMPAKTHYECKUX HABBIKOB, HEOOXOJMMBIX ISl MOBCEIHEBHOMN
KU3HU. PazBuTHE OHITHS O YKCIIE€ B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHANIbHBIMU U
MPPALMOHATIBHBIMY YKcIaMu, GOPMHUPOBAHUEM MPEACTABICHUHN O AEHCTBUTEILHOM

yuciie. 3aBeplIeHre OCBOSHUS YUCIOBOM JIMHUM OTHECEHO K CTapIlieMy 3BeHY 00IIero
o0Opa3oBaHUs.

Coneprkanue qByX anreOpandecKux JIMHUNA — « AJreOpandecKue BIPAKEHUS» U
«YpaBHEHHSI W HEPaBEHCTBA» CHOCOOCTBYET (OPMHUPOBAHUIO y OOYyYarOUUXCS
MaTeMaTUYeCKOro ammapara, HEOoOXOJUMOTO [JIs PEIICHHS 3a/Jad MaTeMAaTHKH,
CMEXHBIX TPEAMETOB M TPAKTUKO-OPMEHTHPOBAHHBIX 3a7a4. B OCHOBHOM 1iKoJie
y4eOHBI MaTepuall TPYNIHUPYETCS BOKPYT PalMOHAIBHBIX BBIpaKEHUU. AnreOpa
JEMOHCTPUPYET 3HaUCHNE MaTEeMaTUKH KaK s3bIKa IS IIOCTPOSCHUS MAaTEMaTHICCKUX
MoOJIeJIel, OMUCAHUs TMPOIECCOB W SIBJICHHWHN peallbHOro Mupa. B 3amaum oOydeHwHs
anreOpe BXOMAT TakKe JaIbHCHINEE pa3BUTHE AJITOPUTMHUYECKOTO MBIIIJICHUS,
HEO0OXOMMOT0, B YaCTHOCTH, JJII OCBOCHHS Kypca HWH()OPMATUKH, W OBJIAJCHHE
HaBBIKaMH JISYKTUBHBIX paccykaeHni. [IpeoOpazoBaHre CHMBOJBHBIX (POPM BHOCHUT
cBoi crenuduyecKUi BKJIaJ B pa3BUTUE BOOOpaKeHHUs, CIIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Conepxanre (pyHKITMOHAIBHO-TPpA(UUECKOW JIMHUM HAIIEJIICHO Ha TOJIyYCHHE
MIKOJIFHUKAMU 3HAHUHN O (PYHKIMAX KaKk BaKHEUIIEH MaTEeMaTHYECKON MOJENH s



ONMCAHMUS U HUCCIIEAOBAaHUS Pa3HOOOPA3HBIX MPOIECCOB M SIBICHUH B MpUpPOAE U
obmectBe. M3ydeHne 3TOro marepuana CrocOOCTBYET Pa3BUTHIO Y OOy4aromuxcs
YMEHUSI UCTIOJh30BATh PAa3JINYHBIC BBIPA3UTEIbHBIC CPEACTBA S3bIKA MATEMATUKHA —
CIIOBECHbIC, CHUMBOJMYECKHE, TpaHuuecKue, BHOCHT BKJIaJ B (OPMHpPOBAHUE
HpeACTaBICHUN O POJIM MATEMAaTUKU B Pa3BUTUU LIUBUIN3AIMH U KYJIbTYPBHI.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CormacHo yuyeOHOMY IutaHy B /-9 Kiaccax wu3ydaercs Y4eOHBIH Kype
«AnreOpa», KOTOpBIM BKIIOYACT CIEAYIOIIME OCHOBHBIC pa3Aeibl COACpP KaHUS:
«Yucna u  BBIUMCICHUS», «ANreOpavyeckue BbIPAKECHUs», «YpaBHEHUS U
HEpaBEHCTBa», « DyHKIIUNY.

VYyeOHbIN MJIaH HA U3y4eHHe anreOpbl B 7—9 Kilaccax OTBOAMT HE MeHee 3
y4eOHBIX YacOB B HEJNEII0 B TEUCHHE KaXKJOTO roja oO0ydeHHus, BCEro 3a TpH rojaa
oOyuenust — He MeHee 306 yueOHBIX 4acoB.

Copepxanue ydeOHOro Kypca (1mo roaam o0y4deHmusi)

7 KIIACC

Yucna u éviuucnenusn

PanuonajabHbIE 4nc/Ia

JIlpo6u OOBIKHOBEHHBIE M JCCATHUYHBIC, MEpPeXoj OT OJHON (HOpPMBI 3arucu
npobeit k gpyroi. IloHsiTue palMOHAIBHOTO 4YHCJa, 3alUCh, CpPaBHEHUE,
YIOOPSAOUMBAHUE  PAIMOHAIBHBIX — uucell.  ApudmeTudyeckue  JIEHUCTBUS €
palMoOHAIbHBIMU urciiaMy. PerieHue 3a1au u3 peajibHOM MPaKTUKKU HAa YacTH, HA

TpoOH.

CreneHb ¢ HaTypalbHBIM TOKa3aTeleM: OIpejesieHue, Mpeodpa3oBaHue
BBIpaKEHUI Ha OCHOBE OIpEeICHUs, 3aITUCh OOJIBIIINX YHCEI.

[IporeHThI, 3aMUCh MPOIEHTOB B BUAE ApoOU U ApoOU B BHUJIE MPOLIEHTOB. Tpu
OCHOBHBIE 33J1a4 Ha MPOIEHTHI, PEIICHHUE 3a71a4 U3 PeaTbHON MPAKTUKHU.

[IpumMeHeHUe MPU3HAKOB  JETUMOCTH, Pa3JOKEHHE Ha  MHOXHUTEIH
HATypaJIbHBIX YUCE].

Peanpubie  3aBUCMMOCTH, B TOM  YHClIe TpsMas ©W  oOparHas
MPONOPLIMOHAIBHOCTH.

Anzebpauueckue evipariceHus

[IepemeHHbBIE, YMCITIOBOE 3HAYEHUE BBIPAXKEHHUS C NEpEeMEHHOU. JlomycTumeble
3Ha4YeHUs1 nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXAY BEJIMYMHAMU B BUJE
dbopmynbl. Beraucienus mo hopmymnam.

[IpeoOpa3zoBanne OyKBEHHBIX BBHIPAKECHUI, TOKIECTBEHHO PABHBIC BRIPAKECHUS,
mpaBuja MpeoOpa3oBaHUs CyMM W TIPOU3BEICHUM, MpaBWIa PACKPBITUS CKOOOK M
MIPUBEICHUS TTOJTOOHBIX CIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

Opnowiensl U1 MHOrowieHsl. CreneHb MHorouwieHa. CloXKeHue, BbIUMTAHUE,
YMHOXEHNE MHOTOWIEHOB. POpMYJIbI COKPALIEHHOTO YMHOXEHHUS: KBapaT CYMMBbI U



kBagpar pasHocT. DopMyna pa3sHOCTH KBaAparoB. Pa3nokeHMe MHOTIOYJIEHOB Ha
MHOXHUTEIH.

Ypasnenusn

YpaBHeHUE, KOpEHb YypaBHEHMs, I[paBuUjia MpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCHJIBHOCTh YPABHEHUM.

JluHerHOE ypaBHEHHE C OJHOW IIEPEMEHHOW, YHCIO KOPHEW JIMHEWHOTO
YpaBHEHUS, PEIICHUE JIMHEWHBIX ypaBHEeHUU. COCTaB/IEHNE YpPAaBHEHUHN MO YCIOBUIO
3anaun. Pemenune TeKCTOBBIX 3a1a4 ¢ MOMOLIBIO YPABHEHUMN.

Jluneiinoe ypaenenue ¢ 08yms nepemennvimu u e2o 2pagux’. CucteMa aByX
JVHEWHBIX YPAaBHEHHW C JBYMsS IE€PEMEHHBIMHU. PenieHune CcHuCTEM ypaBHEHHU
coco0OM MOJCTaHOBKH. [IprMepbl peleHns] TEKCTOBBIX 3a7ad ¢ MOMOUIbI0 CHCTEM
YpPaBHEHUM.

Koopounamot u cpagpuxu. @ynkyuu

Koopaunara Toukn Ha npsmon. YHCIIOBBIE IPOMEXKYTKU. PaccrosiHne Mexay
IBYMsI TOYKaAMU KOOPAMHATHOMN IPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abciucca u opauHaTa TOUYKH
Ha KOOPJMHATHOM TiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX popmynamu. UreHue
rpauKOB peaIbHbIX 3aBUCUMOCTEM.

[Honsrue pynxuuu. ['paduk pynkumu. CoiictBa pyHkuuid. JInnenHas pyHKIMs,
e¢ rpaduk. ['paduk pynkiun y = KX + b. I'paguueckoe pewenue nuneiinvix ypasnenuii
u cucmem JUHEUHbIX YPABHEHUL.

2 BHCCB " Jajie€ KypCuBOM 0603Ha‘IeHI)I TEMBI, U3YUCHHUEC KOTOPBIX IPOBOJAUTCA B O3BHAKOMUTEIILHOM ILIaHE. Heﬂaror
CaMOCTOSITENTBHO ONpe/IeIIsieT 00beM H3y4aeMoro MaTeprana.

8 KJIACC

Yucna u éviuucnenusn

KBagparueiii kopenb wu3 uucna. [llowamue 006 uppayuoHaibHOM Uucie.
Hecamuunvie npubausicenus uppayuonanbHvix yucen. CBOWCTBa apu(METHUECKUX
KBaJIpAaTHBIX KOPHEH W MX MPUMEHEHUE K MPeoOpa30BaAHUIO YHUCIOBBIX BBIPAKEHUN U
BBIYMCIICHUAM. [[elicmeumeinbHbie Yucid.

CreneHnbc 1eIbIM MOKa3aTesneM U e¢ cBoricTBa. CTaHIapTHAs 3alKUCh YHUCIIA.

Anzebpauueckue evipariceHus

KBagpaTHbIil TpEXUJEH; pa3IokKEHUE KBAAPATHOTO TPEXUICHA HA MHOKHUTEIH.

AnreOpanyeckas 1po0b. OCHOBHOE CBOMCTBO anreOpandeckoil 1poou.
CrnoxeHue, BbIUMTaHUE, YMHOXXEHHE, JCJICHHUE  alreOpandeckux JApoOei.
PannoHanbsHbie BhIpaXKEHUSI U UX IPEOOpPa3OBAHKE.

Ypasnenusa u nepasencmea

KBagpatHoe ypaBHeHue, ¢popMmyrina KOpHEH KBaJApaTHOIO ypaBHEHUs. Teopema
Buema. Peuienue ypaBHEHU, CBOIAIIMXCS K JUHENHBIM U KBaApaTHbIM. [Ipocrenine
IpOOHO-pallMOHANIBHBIE YPABHEHHS.

I'paguueckas unmepnpemayusi ypasHeHuil ¢ 08yMs NepeMeHHbIMU U CUCTEM
JIUHEUHbIX YpasHeHuu ¢ 08yMs nepemenHviMu. llpuMepbl pemeHuss CUcTeM
HEJIMHEWHBIX YPABHEHUM C IBYMSI IEPEMEHHBIMM.

Pelenne TeKCTOBBIX 3a/1a4 aareOpanyeckum crocoOoMm.



YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCHIIBHOCT, HEpaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOU.
Cucrembl TMHEHHBIX HEPABEHCTB C OJTHON MEPEMEHHOM.

Dynukyuu

[Tonsitue pynkumu. O0IaCTh ONPEAEICHNUS U MHOKECTBO 3HAUCHUH (QYHKITHH.
CrnocoOsI 3aanust GyHKITHH.

['paduk pynkumnu. Yrenue cBorcTB QyHKIMHU 110 €€ rpaduky. [Ipumepsl
rpadukoB QyHKUINN, OTpa)KaIOIIUX PEAIbHBIEC MPOIIECCHI.

OyHKIMM, ONUCHIBAIOUIME TPSAMYyI0 W OOpaTHYyI0 IPOIOPIUOHATIBHBIC
3aBUCUMOCTH, MX rpaduku. OyHkimu Yy = X%,y = X3, ¥ =x, y=r/x peurenue ypaenenuii u
cucmem ypaenenuil. I paguyeckoe

9 KJIACC

Yucna u evtuucieHus

JlecTBUTEIbHBIE YHCJIA

PanmonanpHbIE 4YMCIIa, UppayuoHaibhble UYUCAA, KOHEYHble U OeCKoHeuHbvle
oecsimuuHvle Opobu. MHodxcecmeo 0elicmeumenbHbIX Yucesl; 0elucmeumeibHble Yucia
Kak beckoHeuHvle Oecsimuinble Opoou. Bzaumno 00Ho3HaUHOE COOMBEMCMBUE MEHCOY
MHOACECMBOM OCUCMBUMETbHBIX YUCET U KOOPOUHAMHOU NPIMOILL.

Cpasnenue  OelicmeumenvHblX — yucel, apupmemuyeckue Oelicmsus ¢
oelicmeumenbHbIMU YUCIAMU.

HN3mepenusi, npudIHIKeHNsI, OLEHKH

PazMepbl 0OBEKTOB OKpYXarollero MuHpa, JUIMTEIbHOCTh IIPOLECCOB B
OKpY’KarOILEM MUpE.

[TpubnmxeHHOE 3HaUE€HUE BEIMYUHBI, TOUHOCTh TpUOImkeHus. OKpyrieHue
yucell. [Ipuknaka u oueHka pe3yiabTaToB BEIUYMCICHUH.

Ypasnenua u nepasencmea

YpaBHeHHUs ¢ OTHOM NepeMEeHHOU

JIuneiinoe ypaBHEeHME. PemieHne ypaBHEHUH, CBOASAIIMXCS K JINHEWHBIM.

KBanpaTHoe ypaBHeHue. Pelienre ypaBHEHUM, CBOASAIIMXCS K KBaAPATHBIM.
bukBaapatHoe ypaBHeHUE. [Ipumepst pewieHus ypasueHull mpemoell u 4emeepmoiu
cmeneHel pa3iodceHuem Ha MHONCUMENU.

Pemenue qpoOHO-paliuOHAIBHBIX YPaBHEHUH.

Pelenue TeKCTOBBIX 3a/1a4 aareOpanyeckuM METOI0M.

CucreMbl ypaBHeHMit

VYpaBHeHue ¢ ABYyMs NEpPEeMEHHBbIMH U €ro rpaduk. PemeHue cucrteM ABYyX
JIMHEMHBIX YPaBHEHUH C ByMs INEpEMEHHBbIMU. PellleHue cucreM AByX YpaBHEHUH,
OIHO W3 KOTOpBIX JIMHEWHOEe, a Jpyroe — BTOpoil cTeneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aa4u alredpandeckum CriocoooM.

HepaBencrBa

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHue JIMHEHHBIX HEPABEHCTB C OJHOM IIepeMEHHOU. PerieHue cucreMm
JIMHEMHBIX HEPAaBEHCTB C OAHOM ImiepeMeHHOW. KBaapaTHele HepaBEHCTBA.
['padmyeckas uMHTEpHpeTaldsi HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMs
IIEpEMEHHBIMH.

Dynkyuu



Kpanparuunas GpyHkius, eé rpaduk u ceoiictsa. [Tapa6osa, KoopauHAThI
BEpILMHBI apaboIIbl, 0Ch CHMMETPUM MapaboIbl.

I'paduku QyHKIMIA: y = kx, y = kx + b, y = X2,
y = \/96, y = k/Xu ux cBOMCTBA.

Yucnoevie nociedosameibHOCMU

OnpenesieHue U COCcoObI 3aJaHUSA YMCJIOBBIX MOCIEI0BATEILHOCTEH

IlonsgTe 4YHMCHIOBOM TMOCJICAOBATCIBHOCTH. 3aJlaHUE IIOCJICA0BATECILHOCTH
pPEKyppeHTHOM opMyIoit u GopMyInoi N-ro 4ieHa.

ApudmMeTudeckas U reOMeTPHYECKAS MPOTrPecCHH

Apudmernueckass U TeoMeTpuueckas mnporpeccuu. Dopmynbl N-ro 4ieHa
apu(pMETUYECKON U T€OMETPUUECKOUN MPOTpeccuii, CyMMbI MEPBIX N YJICHOB.

U3zobpadicenue unenos apugmemuueckol u 2eoMempuiecKou npozpeccull
MOYKAMU HA KOOPOUHAMHOU NAOCKOCMU. JIUuHeuHblll U 3KCNOHEHYUAbHBIL DPOCHI.
Crnoorcrvle npoyenmeol.

IMIPUMEPHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«I'EOMETPUS» 7-9 KIIACCBI

esu n3yuyeHuss yueOHOro Kypca

O6mue nenu uzydeHus: yueonoro kypca «I'eomerpusi» npencrasiensl B [IOOII
OOQO. Onu 3aki4aroTCs, MOPEXKIEe BCEro B TOM, YTO HA YypOKax TIE€OMETpUHU
OOy4JaroIuiicss y4UTCS TMPOBOAUTH  JOKA3aTeNbHBIE PACCYXKIEHHUS, CTPOUTh
JIOTUYECKUE YMO3AKIIOUEHHUs, JOKa3blBaTh MCTHUHHBIC YTBEPXKICHUS K CTPOUTH
KOHTPIPUMEPHI K JIOKHBIM, MPOBOJIUTH PACCYKICHUSI «OT MPOTUBHOTO», OTJIMYAThH
CBOMCTBAa OT MPHU3HAKOB, (HOPMYIUPOBaTh OOpaTHBIE yTBepxkacHHsI. B o0yuenuun
YMEHHUIO PACCYXKJaTh COCTOWT BaXHOE BOCIUTATEIBLHOEC 3HAYCHUE W3yYCHHUSI
TCOMETPHUH, IPUCYIIEE UMEHHO OTEYECTBEHHON MaTEMaTHIECKOM IIIKOJIE.

Bropoii 1enbi0 u3ydeHHs TEOMETPUHU SIBIAECTCS HCIOJb30BaHHE €€ Kak
WHCTPYMEHTA TMPU PEIICHUH KaK MaTeMaTUYeCKHX, TaK M MPAKTHUUYECKUX 3ajad,
BCTPEYAIOIINXCS B PEATbHOM KU3HU. DTOMY COOTBETCTBYET BTOPasi, BEIUUCIUTEIbHAS
JUHUS B W3YYCHUU TEOMETPUU B IIKOJE. J[Js ITOrO YUHTEN0 pPEKOMEHIYeTCs
moa0UpaTh 3a/layd MPAKTUYECKOTO XapaKTepa JUIsl pacCMAaTPUBAEMBIX TEM, YUUTh
00yJaroNIuXcsi CTPOUTh MAaTEeMaTHYECKUE MOJICIH PEalbHBIX JKM3HEHHBIX CHUTYaIlUH,
IIPOBOJUTh BBIYHMCIICHUS M OICHWBATh aJCKBATHOCTh ITOJIYYCHHOTO pe3yJIbTaTa.
KpaiiHe BakHO TIOMUCPKUBATh CBS3M TEOMETPHUH C JPYTHMH TPEIMETaMH,
MOTHBHUPOBATh HCIIOJIB30BaTh ONPEACICHUS TeOMETPHUCCKUX (GUTYp W TOHSATHH,
JEMOHCTPHUPOBATH MPUMEHECHHE MOJTYYCHHBIX YMEHHH B (DU3UKE U TEXHUKE. DTH CBSI3U
HauOoJIee APKO BUAHBI B TeMax «BekTopel», « TpUroHOMETPpHUIECKUE COOTHOIICHHUS,
«Metoa koopauHat» u «Teopema ITudaropay.

MecTo y4eOHOro Kypca B y4eOHOM ILJIaHe

CornmacHo ydyeOHOMY TMulaHy B /-9 Kiaccax wW3ydaercs Yy4eOHBIM Kypce
«'eomeTpus», KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3/ieiibl COJAECPIKAHUS:
«I"'eomeTprueckue GUrypsl 1 UX CBOMCTBaY, «3MepeHne reoMeTpUYeCKUX BETUIHHY,



a Takxke «J/lekapToBBI -KOOpPAMHATHI HA IUIOCKOCTH», «BekTopbi», «JIBrkeHMS
riockocTi» U «IIpeobpazoBanus mogoous.

Y4eOHbIN TUTaH TpeaycMaTpUBaeT U3YUCHHE Te€OMETpUH Ha 0a30BOM YpOBHE,
UCX0JIs1 U3 He MeHee 68 yueOHBIX YacoB B yueOHOM rojy, BCETO 3a TPH rojia O0y4eHUs
— He meHee 204 yacos.

Conep:xkanue y4eOHOro Kypca (1mo rogam o0y4eHus)

7 KJIACC

HauanpHble nonsaTrs reometpun. Touka, npsmasi, OTpE30K, Jdyd. YToi. Buasl

yrioB. BepruxkanbHele W CMexHble yrubl. buccexkrpuca yrma. Jlomanas,
MHOT'OYTOJIbHUK. [lapanienbHOCTh U IEPIEHANKYIIAPHOCTD MIPSAMBIX.

Cummempuunvie uzypol. Ocnoguvie ceoticmea ocesoli cummempuu’. TlpuMepsl
CHUMMETPUH B OKPYKAIOILIEM MUPE.

OcHogHble noCmMpoenusi ¢ NOMOWbIO YUPKYJIA U TUHEUKU.

Tpeyronsuuk. BeicoTa, Mmeauana, OuccekTprca, ux cBorcTBa. PaBHOOC ApEHHBIIM
Y PAaBHOCTOPOHHUU TPEyroJibHUKU. HepaBeHCTBO TpeyroybHUKA.

CBoiicTBa 1 MPU3HAKK PAaBHOOEIPEHHOTO TpeyrojibHuKa. [Ipu3Haku paBeHcTBa
TPEYTrOJIbHUKOB.

CBoICTBa U NMPU3HAKY NapALIETBHBIX NPAMBIX. CyMMa yrioB TPEYTOJIbHUKA.
BHeuHue yrisl TpeyroyibHUKA.

[IpssMOyrofibHBIA ~ TpeyroabHUK. (CBOWCTBO MeEAWaHbl MPAMOYTOJIBHOTO
TPEYroJbHUKA, MPOBEACHHON K TMHOTEeHY3€. [Ipu3Haku paBeHCTBA MPSIMOYTOJIbHBIX
TPEYroJIbHUKOB. [IpsSMOYTONBHBIN TPEYTroabHUK C YyrioMm B 30°.

HepaBeHCTBa B reOMETpUN: HEpageHCcmeo mpey2oibHuKa, HEPABEHCTBO O JJIMHE
JIOMaHOW, TeopeMa o OoJblieM yriie U OONbIIe CTOpPOHE TPEyroiabHUKA.
[TepnieHauKyIsIp ¥ HAKJIOHHASL.

l'eomempuueckoe mecmo mouek. buccekTpuca yria W CEpEIMHHBIN
NEPIEHAUKYJIAP K OTPE3KY KaK T€OMETPUUYECKUE MECTA TOYEK.

OKpY>KHOCTb U KpYT, XOpJla ¥ JUaMETpP, UX CBOMCTBa. B3anMHoe pacnonoxeHue
okpyxHOCTH W npsiMoi. KacatenpHass W cekymass K OKPYXHOCTH. OKpy>XHOCTb,
BIIMCaHHAs B yrojl. BnucanHas U onvcaHHas OKPYXHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYetpipexyronpuuku. [lapannenorpaMm, ero mpu3Hakd U CBOMcCTBa. YacTHbIe
CIy4yau TMapajuieiorpaMMOB (TIPSIMOYTOJBHUK, pPOMO, KBajapaT), WX TMPU3HAKU W
cBoiictBa. Tpamenus, paBHOOOKass Tpameius, e¢ CBOWCTBA U TPHU3HAKH.
[IpssmoyronbHas Tpanenus.

Memoo yosoenus meduansi. llenmpanvuascummempus.

Teopema @aneca u meopema o nponopyuoraibHvlx ompeskax. CpelHue JINHUU



TPEYTOJbHUKA U Tpaneuuu. [lenmp macc mpey2onbhuxa.

Ilooobue mpeyeonvHukos, roapguyuenm noodobus. Illpuznaku nodobus
mpeyzonbHuxkos. lIpuMeHenne nogo0ust mpy peleHny MPakTUYECKUX 3a/1ay.

CpoiicTBa miomnaiei reomeTpuueckux ¢uryp. Dopmysbl s TUIOLIAAU
TPEYroJIbHHKA, Mapajuienorpamma, pomOa u Ttpamenuu. OTHOIICHHWE IUIONIAACH
no1I00HBIX uryp.

Brruncnenne mmomaned TPEyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KIIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenne teopembl Iludaropa mnpu pemeHUH
MPAKTUYECKUX 3a7a4.

CuHyc, KOCUHYC, TAHT€HC OCTPOIO yIJIa MPSAMOYTOJIbHOTO TPEYTOJIbHUKA.

OCHOBHOE TPUTOHOMETPUYECKOE TOXKACCTBO. TpuUroHoMerpuueckue (GyHKIUU YTIIOB
B 30°, 45° u 60°.

BriucanHble U LIEHTpaJIbHBIC YTIIbI, YTOJI MEXAY KacaTeabHON U XOp0i. YTkl
MEXJy XOpJaMU W CEKyIIUMHU. BrucaHHblE M ONHCAHHBIE YETHIPEXYTOJIbHUKHU.
B3anmHoe pacnonioxkeHue IByX OKpyxkHocTel. Kacanume oxpyxkHocteil. OOmiue
KacaTeNbHBIE K JBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanresc yrioB oT 0° 7o 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXKeCTBO. DOPMYJIbI IPUBEICHUS.

Pemenne tpeyronpHUKoB. Teopema KOCHHYCOB UM T€OpeMa CUHYCOB. PerieHue
NPAaKTHYECKUX 3a7a4 C UCIOIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMbBI CHHYCOB.

IIpeobpazosanue nooobus. Ilooobue coomeemcmeeHHbiX 21eMeHMO8.

Teopema o npouszgedenuu ompe3Kos Xxopo, meopemsvl 0 NPOU3BEOEHUU OMPE3KO8
CeKyuux, meopema o Kkeaopame KacameibHOU.

Bektop, nmmmHa ~ (MOAyib) — BEKTOpa,  COHAIpaBJICHHBIE  BEKTOPHI,
IPOTHBOIIOJIOKHO HAIPABJICHHBIC BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OMEpallMd HaJl BEKTOpaMH. PasnmokeHwe BeEKTOpa IO JIBYM
HEKOJJIMHeapHbIM BekTopaMm. Koopaunatel BekTopa. CkansipHOE NpPOU3BEICHHE
BEKTOPOB, MPUMEHEHUE JJIs1 HAXOXKJICHHS JIJTUH U YTJIOB.

JlexapToBbI KOOPAMHATHI HA TIOCKOCTU. YpagHeHus npsamoll i OKPY>KHOCTH B
KOOpAWHATAX, IMEpPEceUueHUEe OKPYKHOCTeH W TpAMBIX. MeToJq KOOpAWHAT M €ro
IPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOIBHUKHU. J[JIMHA OKpYKHOCTH. ['pagycHas u paguaHHas
Mepa yriia, BBIYUCICHUE ITTNH YT OKpYy)HOCTel. [Imomans kpyra, cekropa, CerMeHTa.

Heudwcenuss niockocmu u 6HympeHwHue cummempuu Queyp (dnemenmapHbvie

npeocmaenenus). llapannenvuolii nepernoc. Ilosopom.



IHPUMEPHAS PABOYASA TIPOI'PAMMA YYEBHOTI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA» 7-9 KJITACCBI

Henan n3yyeHust yueOHOro Kypca

B coBpemeHHOM 1TM(POBOM MUPE BEPOSITHOCTh U CTATUCTUKA MMPUOOPETAIOT BCE
OOJIBITYI0 3HAYMMOCTb, KaK C TOYKH 3PCHUS MPAKTHUYCCKUX MPHIOKCHHUM, TaK M UX
posin B 00pazoBaHuM. Kak/1pIil 4eOBEK MOCTOSHHO NPUHUMAET PELICHUsI HA OCHOBE
UMEIOIIUXCS Y HETO JAaHHBIX. A JUisi 000CHOBAHHOTO MPHUHATHS PEIICHUS B YCIOBUSIX
HeJocTaTka WM U30bITKa HH(QOpMAlMM HEOOXOAMMO B TOM YHCIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOATHOCTHOE M CTATHCTHUECKOE MbIUIeHHE. FIMEHHO mo3TOMYy
OCTpO BCTajga HEOOXOAUMOCTh CPOPMHUPOBATH y OOYYAIONIMXCS, B TOM YHCIIE
oOyuaroruxcst ¢ 3I1P, QyHKIIMOHAIBHYIO TPaMOTHOCTb, BKJIIOYAIOINIYI0 B ce0s B
KAueCTBE HEOTHEMJIEMOI COCTABJISIONIEH YMEHHE BOCHPUHUMATh U KPUTHYECKU
aHAJIM3UpOBaTh MH(OpPMAIUIO, MPEICTABICHHYIO B Pa3U4HBIX (PopmMax, MOHUMAThH
BEPOSITHOCTHBIM ~ XApAaKTEp MHOTUX PEaJbHBIX IMPOLECCOB W  3aBUCHUMOCTEH,
MIPOU3BOANTH MPOCTEHIINE BEPOSITHOCTHBIE PACUETHI. 3HAKOMCTBO C OCHOBHBIMH
MpUHIMIAMU cOOpa, aHaJIM3a U MPEACTABICHUS JaHHBIX U3 Pa3IU4HbIX chep KU3HU
00111ecTBa U TOCYJapCTBA MPUOOIIAET 00YyUaIOIMMXCSl K 00IIECTBEHHBIM HHTEPECAM.

B crpykrype mporpammbl yueOHOro Kypca «BeposSTHOCTh M CTaTHCTHKA»
OCHOBHOM IIKOJIbI BBIJIEJICHBI CIEAYIONIUE COAECPKATEIBHO-METOIUYECKNE JINHNHN
«IIpencraBneHne JaHHBIX U OMUCATENIbHASA CTATUCTUKAY»; « BEpOATHOCTEY; « IIEMEHTHI
KOMOUHaTOpukn»; «BBegenue B Teoputo rpadosy.

Conepxanue nuann «lIpencraBieHue AaHHBIX W ONMCATENbHAS CTATUCTUKA
CIIY>KUT OCHOBOM /111 (JOPMUPOBAHUSI HABBIKOB pa0OThI C MH(DOPMALIUEH: OT YTCHUS U
WHTEpIpeTalu WH(pOpMaIuu, MNpeCTaBICHHOW B TaOiMiax, Ha JguarpaMmax M
rpadgukax g0 cOopa, NPENCTaBICHWS W aHajdu3a JaHHBIX C HCIOJIb30BAHUEM
CTaTUCTUYECKUX XapaKTePUCTUK CPETHUX M pacceuBaHusi. Paboras ¢ JaHHBIMH,
oOyuaroruecs: ¢ 3[1P yuaTcsi cuuThIBaTh U MHTEPIPETUPOBATH JaHHBIC, BBIJIBUTATH,
apryMEHTHUPOBaTh M KPUTHKOBATh MPOCTEHIIME THUIOTE3bl, Pa3MBIIUIATh Hal
¢dakTopamMu, BBI3BIBAIOIIMMU WU3MEHYMBOCTh, M OILICHMBaTh UX BIMSHUE Ha
paccMaTpUBaeMbl€ BEJIMUUHBI U MTPOIECCHI.

NHTYUTUBHOE MPEACTABICHUE O CIy4alHOW HW3MEHUYMBOCTH, HCCIENOBAHUE
3aKOHOMEPHOCTEN U TEHJAEHUHUN CTAHOBUTCSI MOTUBHUPYIOIIEH OCHOBOM ISl N3yUYECHUS
Teopuu BeposTHocTe. bonbioe 3Hauenue misa oOyuarommuxcs ¢ 3IIP 3aecy umeror
MPAKTUYECKNE 3aJaHMsl, B YAaCTHOCTH OMbBIThI C KJIACCUYECKUMH BEPOATHOCTHBIMU
MOJENSIMHU.

[loHsiTHE BEPOSATHOCTM BBOJAUTCA KaK Mepa MpaBIONON00MUs CIy4aiiHOTrO
coobiTus. [lpu u3ydyenun kypca odyuarommuecs: ¢ 3I1P 3HakoMsATCS ¢ MpOCTEUIIUMU
METOJJaMH  BBIYMCICHHUS  BEPOSITHOCTENM B  CIIy4yalHBIX O3KCIEPUMEHTax ¢
PABHOBO3MOXHBIMU  AJIEMEHTAPHBIMUA  HCXOAAaMHU, BEPOSITHOCTHBIMU 3aKOHAMH,
MO3BOJISIONIMMU CTaBUTh M peIIaTh 0oJjiee CIOXKHBIE 3amadd. B Kypc BXOAST
HayajbHbIE TPEACTABICHUS O CIyYallHbIX BEJIMYMHAX W HUX  YHUCJIOBBIX
XapaKTePUCTHUKAX.

Taxxe B paMKax 9TOro Kypca OCymeCTBIIACTCA 3HAKOMCTBO 06yqa1011114xc;1 C
3I1P C MHOKCCTBaMH 141 OCHOBHBIMH ornecpanusaMu Hal MHO>KCCTBaMU,
paccMaTpuBarOTCA IMIIPUMCEPbI MPHUMCHCHHA AJI1 PCIICHHUA 3ada4, a TaKXKE



HCIIOJBb30BaHUA B APYIUX MAaTEMATHUUYCCKUX KypCaX U y‘{€6HI>IX npeamMeTax.

MecTo yueOHOro Kypca B y4eOHOM IJIaHE

B 7-9 knaccax usydaercst Kypc «BeposTHOCTb M CTaTHCTUKa», B KOTOPBIii
BXomAT paznensl: «lIpencraBneHre JaHHBIX M ONMMCATENbHAs  CTATUCTHUKAY;
«BeposTHOCTBY; «DeMeHThl KOMOMHATOPUKIY; «BBeeHNEe B TEOPUIO TPadoBy.

Ha u3yuenue maHHoro Kypca oTBOAMUT | ydeOHBIHM yac B HEIETIO B TEUCHUE
KaXJI0T0 roja o0ydenus, Bcero 102 yueOHbIX yaca.

Coaepxanue yueOHOro Kypca (1mo rogam o0y4eHmus)

7 KJIACC

[IpencraBienre TaHHBIX B BUE TaOJIHII, TUarpaMm, rpa)ukoB. 3am0JIHEHUE
Ta0JINII, YTEHUE U MOCTPOCHUE TUarpamMM (CTOJIOMKOBBIX (CTOJI0UYATHIX) U KPYTOBBIX).
Urenne rpadMKoB peabHBIX MPOIECCOB. M3BnedeHne nHpoOpMaIuy U3 JUarpaMM |
TaOJINII, MCITOTH30BAHNE U MHTEPIPETAIINS JaHHBIX.

OnucarenpHas CTATUCTHKA: CpemHee apudMeTHdecKoe, MeauaHa, pa3Max,
HanOoJbIllee W HaWMEHbIEee 3HAa4YeHUs Habopa YHCIOBBIX JaHHBIX. [IpuMeps
CIIy4ailHOM U3MEHYMBOCTH.

Cnyuatinslii 3Kkcnepumenm (onvlm) u ciayuaiiHoe cobvimue. Beposmnocmv u
yacmoma. Ponb manoseposimuvix u npakmuiecku 00CMOBEPHbIX COObIMULL 8 NPUPOOe
u 6 obwecmse. Monema u uzpanbHas KOCmMb 6 Meopul 6epoSMHOCmel”,

I'pagh, eepwuna, pebpo. Cmenenv eepuumnvi. Hucno pebep u cymmapHas
cmeneHb eepuiut. [lpeocmasnenue o ceaznocmu epagha. llenu u yuxnel. [lymu 6
epaghax. O6x00 epagha (3uinepos nymws). Ilpedcmasnienue 06 opueHmMupo8aHHOM
epaghe. Pewernue 3a0au c nomowvto 2pagos.

8 KJIACC

[IpencraBiieHre JTaHHBIX B BUC TAOJIHII, THarpaMm, rpa)uKoB.

MHOXECTBO, dJIEeMEHT MHOXKECTBa, MOAMHOXeCcTBO. Ormneparuu  Haj
MHOKECTBaAMHU: OO0BCAMHEHUE, TIepecedueHre, aonojHeHne. CBOMCTBa Olepanuii Hajl
MHO>KECTBAMM: MIEPEMECTUTEIBHOE, coyeTaTenabHOe, pacnpeneuTeNIbHOE,
BKJIFOUeHHUs. Vcronp3oBaHue rpaduyecKoro mpeACcTaBICHUS MHOXKECTB JIISI OTTUCAHUS
pEalbHBIX MPOIIECCOB U SIBJICHUM, TTPU PEIICHUH 3a/a4.

Hsmepenue pacceusanus oannvix. [ucnepcus u cmanoapmuoe OmKJIOHeHUe

yucn08vix Habopos. /luazpamma pacceusanus.

DJieMEeHTapHble  COOBITHSL  ciiydaiiHoro ombita. CiyyaliHble  COOBITHSL.
BepositHocT coObITHI. ONBITH ¢ PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU.
Crnyuaiinbiii BEIOOpP. CBSI3b MEXAY MaJIOBEPOSTHBIMU U MPAKTUYECKUA JOCTOBEPHBIMU
COOBITUSIMU B MPUPO/IE, OOIIIECTBE U HAYKE.

epeso. Ceolicmea 0epegbes: eOUHCMEEHHOCIb NYMU, CYUeCE8O8aHUe BUCAYEN



BEPUIUHDL, C653b MeANCOY HUCIOM BepuluH U yuciom pebep. Ilpasuno ymuodcenus.
Pewenue 3a0au ¢ nomowwio epaghos.

Ilpomueononoscnvie cobovimus. Juacpamma Oiinepa. Obveounenue u
nepeceuenue  coovimuu. Hecoemecmnvie  cobvimus.  Dopmyna  croxceHus
gepossmHocmeu. Ycnoenas eeposmuocmo. Ilpasuno ymmoowcenusn. Hezasucumoie
coovimus. Ilpeocmasnenue sxcnepumenma 6 6uode oOepesa. Peuwenue 3adau Ha
Haxodicoenue BeposIMHOCmell C NOMOWDbIO 0epesa CAYYAUHO20 IKCHepUMeHma,
ouazpamm Jiinepa.

9 KJIACC

[IpencraBieHne qaHHBIX B BUIE TAOIUI, TUarpamMm, rpaikoB, MHTEPIPETAIUI

JaHHBIX. YTeHHEe U mocTpoeHue TabIull, Auarpamm, rpa)uKoB MO PeabHbIM JaHHBIM.
[lepectanoBku u (aktopuan. CoueTaHus U YUCIO COUETAHUU. Tpey2onbHux

llackana. Pemenue 3a1a4 CUCIIOIb30BaHUEM KOMOMHATOPUKH.

l'eomempuueckasn eeposmuocmo. Cnyyaunvlil 6b100p MOUKU U3 Gueypsbl HA
NJIOCKOCMU, U3 OMPe3Ka U U3z 0y2u OKPY’CHOCU.

Hcnerranue. Ycnex u Heynada. Cepus ucneITaHui 10 nepsoro ycnexa. Cepust
ucneiTanuii bepaysm. BeposTHOCTH cOOBITHIA B cepyu UCTIBITaHUI bepHyIuin.

CnydailHass BeNWYMHA W pPACOpEACIICHUE BEPOATHOCTEW. MareMmarndeckoe
OXHJaHue u aucnepcus. [IpuMepsl MaTeMaTHUECKOTO 0KUAAHUS KaK TEOPETUUECKOTO
CPEAHEro 3HAYEHUS BEJIMYMHBL. MaTeMaTHYeCKoe OKUAHUE U TUCTIEPCHS CITyYalHOU
BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCTIBITAHUN bepHymmy.

[Tonarne o 3akoHe OoJbIIMX yunces. M3MepeHne BEpOSTHOCTEH C IMOMOIIBIO
yacToT. Posb 1 3HaUeHKe 3aKOHa OOJIBIINX YUCEN B MPUPOJIE U OOIIECTBE.

IIpyMepHBbIe KOHTPOJIbHO-U3MEPHUTEIbHbIC MATEPHAJIBI

[IpoBeneHne OLEHKM MAOCTHXKEHUH IUTAHUPYEMBIX pPE3yJbTaTOB OCBOCHMS
y4eOHOTO MpeaMeTa MPOBOIUTCA B (DOpME TEKYIIEro U pyoeKHOTO KOHTPOJISI B BUJIE:
KOHTPOJIbHBIE PAa0OTHI, CaMOCTOSITENIbHbIE pa0oOThl, 3a4eTbl, MaTeMaTUYECKUE
OUKTAHTBI, MpaKkTUYecKhue paboThl, MHUCHMEHHBIM OTBET MO WHAWBHIYaJTbHBIM
KapTOYKaM-3aJJaHusIM, TECTUPOBAHHE.

st o6yuaromuxcs ¢ 311P Bo3aMoxHO u3MeHeHue (opMyIUpOBKH 3a/laHUl Ha
«TIOMIATOBYIOY, aIANITAIIMIO MPEATIAaraeMoro 00yJaroeMycst TeCTOBOTO (KOHTPOIBHO-
OIICHOYHOTO) MaTepHalia: WCIOJIb30BaHUE YCTHBIX W THCHbMEHHBIX WHCTPYKIIUH,
YIPOIIEHNE JITTMHHBIX CIOXHBIX (DOPMYJIUPOBOK MHCTPYKIIUH, PEIIeHHE ¢ OMOPON Ha
aJITOPUTM, 00pasell, UCTIOIB30BaHUE CIIPABOYHON HH(POPMAITHH.



Aureopa

7 kaacce
Kontponbnass  pabora Nel. Tema. Apudmernueckue  AelcTBUS €
palMOHAIbHBIMU YUCIIAMH.
Kontponbshas padora Ne2. Tema. CterneHb ¢ HaTypajlbHBIM MOKa3aTeJIEM.
KontponbHas pabota Ne3. Tema. bykBeHHBIE BbIpaKEHHUSI.
KonTtponbsHas padora Ned. Tema. MHOTOUJIEHBI.
KoHnTtponbsHas padora Ne5. Tema. @opMyIibl COKPAILIEHHOTO YMHOKEHHS.
KontponsHas padota Ne6. Tema. JInneitHoe ypaBHEHUE C OJTHOU MEPEMEHHOIA.
KonTtponbsHas padora Ne7. Tema. CructeMbl JIMHEWHBIX YPAaBHEHUN.

Kontponbshas padora Ne 8. Tema. KoopaunaTteiu rpaduku.
Kontponbshas pabota Ne 9. Tema. [lonstue Gyukiuu. JIunerinas QyHKIus.
Kontponbhas padota Nel0. Tema. iToroBast KoHTpoJibHas paborTa.
8 kJjacc
Koutponbshas pabota Nel. Tema. KBanpaTHsiii kopeHb. ApupMeTUudecKuii
KBaJpaTHBIN KOPEHb.
KonrponsHas pabora Ne2. Tema. CremeHb ¢ I€JIbIM  IOKa3aTeJeM.
CranpapTHbIi BUJ YKCTIA.
Koutponenass pabora Ne3. Tema. AunreOpanueckas apooOb. CokpailieHue
pooei.
KontponbsHas padora Ned. Tema. JleiicTBus ¢ aireOpanyecKuMH IpOOSIMH.
Kontponbsnas padota Ne5. Tema. KBagpaTHbie ypaBHEHUS.
Kontponbshas pabora Ne6. Tema. YpaBHeHUSs, CBOASIIUECS K KBaJIpaTHBIM.
TexkcToBble 3aa4M, CBOAAIIMECS K KBAPATHBIM.
KontponbsHas padora Ne7. Tema. Cuctembl ypaBHEHUIA.
KontponbHas padora Ne8. Tema. UncnoBble HEpaBEeHCTBA U UX CBOMCTBA.
Kontponbshas padota Ne9. Tema. CructemMbl HEpABEHCTB C OAHOU IEPEMEHHOM.
Kontponbshas padora Ne 10. Tema. @ukiuu. ynucaoBbie GyHKIINU.
Kontponbshas padota Nel 1. Tema. UToroBast KoHTpoJibHas padoTa.
9 kJjacc
Kontponbshas padora Nel. Tema. Uucsa v BBIYUCICHUS.
KontponbsHas padota Ne2. Tema. YpaBHEHUS ¢ OJTHON IEPEMEHHOM.
Kontponbshas padota Ne3. Tema. J/I[poOHO-panioHaIbHbIE ypaBHEHHUS.
Kountponbshas padora Ne4. Tema. Crctembl ypaBHEHUH C ABYMsI IEPEMEHHBIMH.
Koutponbshas padota Ne5. Tema. JIuHeiiHble HEpaBEeHCTBA C OJJHOM MTEPEMEHHOM.
Kontposnbhas padora Ne6. Tema. KBagpaTHbie HepaBeHCTBA.
Kontponsnas padota Ne 7. Tema. KBagpatuunas QyHKIUs 1 €€ CBOMCTBA.
KontponbHas pabota Ne 8. Tema. Apudmeruueckas mporpeccus.
KontponbHas pabota Ne 9. ['eomeTpudeckasi mporpeccusi.
Kontponshas padota Nel0. Tema. MtoroBast KoHTpospHas paboTa.



I'eomeTrpus
7 Kkiace

KontponbHas pabota Nel. Tema. OCHOBHBIE TI€OMETPUYECKHE CBOWCTBA

npocTelmux Quryp.
KontponbsHas padora Ne2. Tema. CMeKHbIE U BEPTUKAIBHBIE YIJIbI.
KonTtponbsHas padota Ne3. Tema. [Ipu3Haku paBeHCTBa TPEYTrOJIbHUKOB.
Kontponbshas padota Ned. Tema. PaBHOOEIpEeHHBIN TPEYTOJIbHUK.
KontponbHas padota NeS. Tema. [TapainensHbie npsiMbIe.
KontponbsHas padota Ne6. Tema. Cymma yriioB TpeyrojbHHUKA.
Kontponbshas padota Ne 7. Tema. OKpy>KHOCTb U KPYT.
Kontponbshas padota Ne6. Tema. UiToroBast KoHTpoJibHas padoTa.

8 KJacc
Kontponbshas pabota Nel. Tema. Uersipexyronbuuku. KontponbHas padota Ne2.
Tema. Cpennss nuHUs TpeyroiapHuka. CpelHss JIMHUS Tpaneuu.
KontponbHas padota Ne3. Tema. [Inomaas TpeyroipHuKa, napamuieaorpaMma.
Kontponrnas padota Ned4. Tema. [Lnomaas nogoOHbIX GuUryp.
Kontponrsnas padota Ne5. Tema. Teopema [ludaropa.
KontponbsHas padota Ne6. Tema. YTibl B OKPY>KHOCTH.
Kontponbhas padota Ne7. Tema. UIToroBast KOHTpoJibHas paboTa

9 kiacc
KontponbsHas pabota Nel. Tema. Pemenue TpeyroibHUKOB.
Kontponsnas padota Ne2. Tema. [Inomaau TpeyroibHUKa, Y€THIPEXYTOJIbHUKA.
Kontponsnas padota Ne3. Tema. Bektopsl.
Kontponbshas pabota Ne4. Tema. /lekapToBbl KOOpAMHATHI HA MIIOCKOCTH.
KontponbsHas padora NeS. Tema. [IpaBusibHbie MHOTOYTOJIbHUKH.
Kontponsnas padota Ne6. Tema. [Inomaas kpyra u ero 4yactei.
Kontponbshas padbota Ne7. Tema. MiToroBast KOHTposibHas padboTa.

BeposITHOCTH U CTATHCTHKA
7 kiacc

Kontponwsnas padota Nel. Tema. [IpencraBieHue JaHHBIX.
KontponbsHas padora Ne2. Tema. OnucarenbHasi CTaATUCTHKA.
Kontponbshas pabora Ne 3. Tema. Cnyuaiinas U3MEHYHUBOCTb.
Kontponbshas padota Ne 4. Tema. BeposiTHOCTh 1 4acToTa CIIy4aitHOTO

COOBITHSI.

8 KJacc
Kontponbshas padbora Ne 1. Tema. MHo»xkecTBa.
KontponbHas padota Ne2. Tema. BepossTHOCTb CiTy4aifHOTO COOBITHS.
Kontponshas pabota Ne 3. Tema. Cnyuaiinbie COOBITHS.

9 knace
KontponbHas pabota Ne 1. Tema. DneMeHTb KOMOMHATOPUKH.
Kontponbshas padora Ne 2. Tema. McnbiTanus.
Kontponbshas padora Ne 3. Tema. Ciyyaiinasi BeTMunHa.



IHNIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA YYEBHOI'O ITPEJMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUAA

JUYHOCTHBIE PE3YJIbTATHI.

MOTHBaIlMA K OOyYEHHUIO MaTeMaTHKE U IeJeHANpaBICHHON MO3HABATEIbHON
NEATEIIbHOCTH;

MOBBIIIEHUE  YPOBHS CBOEM  KOMIIETEHTHOCTH  4Y€pe3 MNPAKTUYECKYIO
JEeSITEIBHOCTD, TPEOYIOUTYI0 MAaTeMaTUYECKUX 3HAHUM, B TOM YHCIIE YMEHHE YUUTHCS
y IpYTUX JIOAEH;

CIIOCOOHOCTh OCO3HABATh CTPECCOBYIO CUTYAIIHIO, ObITh TOTOBBIM JIEMCTBOBATH
B OTCYTCTBHE rapaHTHil ycliexa;

cnocoOHocTh oOyuvaromuxcst ¢ 3IIP Kk oco3HaHUI0 CBOMX J€(PHUIMTOB H
MIPOSIBIICHUE CTPEMIIEHUS K UX MPEOJOJICHUIO;

CIIOCOOHOCTh K CAMOPa3BUTHUIO, YMEHUE CTaBUTh JIOCTHKUMBIE LIETIH;

yMEHUE pa3inuaTh ydyeOHbIE CHUTyalldd, B KOTOPHIX MOXXHO JCHCTBOBATh
CaMOCTOATENIBHO, W CHUTyallMM, TIJI€ CIEAYeT BOCIOJIb30BATHCS  CIIPABOYHOU
uH(pOopMaIEl WIH IPYTUMHU BCIIOMOTATEILHBIMU CPEJICTBAMU;

CIIOCOOHOCTh IEPEHOCUTD MOJIYYEHHBIE B X0/1€ 00yU€HUs 3HAHUS B aKTYaJIbHYIO
CUTYyalUIO (MPU PELICHUN KUTCHUCKUX 3a/1a4, TPEOYIONTUX MAaTEMaTUYECKUX 3HAHUI );
CIIOCOOHOCTh OPUEHTHUPOBATHCS B TPEOOBAHMUSIX M MPABUIIAX MPOBEICHUS
MPOMEKYTOUYHOW U UTOTOBOM aTTECTAlWH;
OBJIaJICHUE OCHOBaMU (PMHAHCOBOM IPaMOTHOCTH.

METAIIPE/IMETHBIE PE3YJ/IBTATBI:

Ognadenue ynugepcaipHolmu yueOHbIMU NO3ZHAGAMEIbHBIMU OCUCHEUAMU:

YCTaHABIIMBaTh  MPUYUHHO-CIEICTBEHHBIE  CBSA3M B  XOAE€  YCBOEHUS
MaTEMaTUYECKOr0 MaTepuaa;

BBISBJIATH 1€(ULUT TaHHBIX, HEOOXOAUMBIX JUIsl PEIICHHUS TOCTABJICHHOM
3a/1auu;

C TIOMOILBIO YUUTENS BBIOUPATH CIIOCOO pelIeHns MaTeMaTHUeCKON 3a1aun
(cpaBHUBaTh BO3MOKHBIE BAPUAHTHI PEILICHHUS);

OpUMEHATh M TNpeoOpa3oBbIBaTh 3HAKM W CHUMBOJBI B XOAE pPELICHUS
MaTEeMaTUYECKHX 3a]1ay;

yCTaHaBJIMBATh UCKOMOE U JAHHOETIPU PEUICHUU MaTEMaTUYECKOH 3a1auH;

MOHUMATh U UHTEPIPETUPOBATh HH(POPMALIMIO PA3ITMYHBIX BUAOB U (hopm
Ipe/ICTaBIICHNUS,

WUTIOCTPUPOBATH pelllaeMble 3a/1a4 rpaduueCKUMH CXEMaMU;

3¢ (HEeKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH UH(OPMAIIHIO.

NOHUMATh U UCTOJIb30BATh MAaTEMaTUUYECKUE CPEACTBA HATISAHOCTH (TpaduKu,
auarpaMMbl, TaOMUIBI, CXEeMbl W [Jp.) IS WIUIIOCTpAld, HHTEpIpeTaluu,
aprymMeHTaluu.



Osnaoenue YHUGEPCATbHBIMU yueoHbIMU KOMMYHUKAMUGHbIMU
delicmeuamu:

OpraHU30BBIBaTh YU4e€OHOE COTPYJAHHYECTBO W COBMECTHYIO JCATEIBHOCTH C
YUYUTEJIEM U CBEPCTHUKAMHU B IIPOIIECCE PEIICHUS 3a/1a4;

B3aMMO/ICHCTBOBATh M HaXOJAUTh OOIIUE CIIOCOOBI pabOThI; paboTaTh B IPYIIIE:
HaxOJIUTh OOIIee pelieHue W paspenarb KOH(MIUKTH HAa OCHOBE COTJIACOBaHUS
MO3UIINNA U Y9€Ta HHTEPECOB; CIYIIATh MapTHEPA; (OPMYITUPOBATH, APTYMEHTHPOBATH
M OTCTauBaTh CBOC MHEHHE;

MPOTHO3UPOBATh BO3HMKHOBEHUE KOH(MIUKTOB MPU HAIMYUU PA3HBIX TOUYEK
3peHUsT W pa3pemarth KOH(PIMKTHI Ha OCHOBE Y4YeTa WHTEPECOB M TO3WIUNA BCEX
YYaCTHUKOB;

apryMEHTUPOBAaTh CBOIO TMO3UIMIO M KOOPJAWHHUPOBATH €€ C MO3UIUSIMHU
NapTHEPOB B COTPYAHUYECTBE IPHU BBIPAOOTKE OOIIEr0 pelIeHUs B COBMECTHOM
NEATEIIbHOCTH;

BBITIOJIHATh CBOIO 4YacTh pabOThI, JOCTUTaTh KadyeCTBEHHOTO pe3yjbTaTa H
KOOPJMHUPOBATh CBOU JICUCTBUS C APYTUMHU YICHAMH KOMaH/IbI;

OILICHMBATh Kau€CTBOCBOETO BKJIaJa B OOLIUH POAYKT.

Osnadenue yHugepcaibHblMu yueOHbIMU PeCYIAMUCHBIMU OCUCH GUAMU:

CTaBUTH 11€JIM, BEIOUPATH U CO37aBATh AJITOPUTMBI JIJIs PELICHUS YIEOHBIX
MaTeMaTUYECKHUX MPOoOIeMm;

IJITAHUPOBATH U OCYILECTBIATH AEATEIBHOCTh, HAPABICHHYIO HA PEIICHUE
3a71a4 UCCIIEI0BATEIBCKOTO XapaKTepa.

dbopMyIMpoBaTh M yACPKUBATH YyUeOHYIO 3ajlady, COCTaBJsATh IUIAaH |
IOCJIEA0BATEJIbHOCTh JCHCTBUM;

OCYIIECTBIISATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAMMbIE KOPPEKTUBHI;

KOHTPOJIMPOBATH MPOIECC U pe3yJbTaT yueOHON MaTeMaTHYECKOM
NEeATEIIbHOCTH;

aJICKBaTHO OIICHUBATh MPABWJIHBHOCTD UJTU OIMIMOOYHOCTH BHIMIOJTHEHUS YIeOHOM
3a/1auu, €€ O0BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIICHMUS;

CJIMYATh CIIOCOO JACHCTBUS U €ro Pe3yJIbTaT C 3a/IaHHBIM YTAJIOHOM C IIEJIBIO
0OHapyXeHUsI OTKJIOHCHUH U OTIIMYMN OT dTaJOHA.

MPEeABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh MPH PEIICHUHN Y4eOHOU
3a7a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBLI JOCTUTHYT TPEOYeMbIM pe3yibTatr
NEeATEeIbHOCTU, OMpPEAC/ATh MO3UTUBHBIE W3MEHEHMS W HalpaBlieHUs, TpeOyrolue
nanbHeen padoTsl;

peryJMpoBaTh COCOO BBIPAYKESHUS IMOIIHHA.

IIPE/IMETHBIE PE3YJIBTATBI:

PesynbTaThl ocBoeHMs yueOHOTO TipeaMmeTa «Maremarnka (BKIIO4asi anreopy,
T€OMETPHIO0, BEPOSITHOCTh M CTATUCTUKY)», pacHpelleJICHHbIE MO TojlaM OOydYeHHs,
bopMyIUPYIOTCS IO TPUHIUITY J0OABICHUS HOBBIX PE3YJIBTATOB OT T'0Jia K TOTy, YiKe
Ha3BaHHBIE B IPEIIBIIYIIUX T'OJIaX MO3UIMHU, KaK MPABUIIO, IOCIOBHO HE HOBTOPSIOTCS,



HO YYMUTBIBAIOTCS (pE3yJIbTaThl OYEPEAHOIO TIo0Ja MO0 YMOJYAHUIO BKIHOYAIOT
pe3ynbTaThl MPEABIAYIIUX JIET).

MJIAHUPYEMBIE TPEAMETHBIE PE3YJbTATHI OCBOEHUS
MPUMEPHO PABOYEI IIPOTPAMMBI KYPCA «AJITEBPA»
(II0 TOIAM OBYYEHUS$I)

OcBoenne ydeOHOro Kypca «Ainredpa» Ha YpOBHE OCHOBHOIO OOIIETO
oOpa3oBaHHs JODKHO OOecneuYMBaTh JOCTIDKEHHE CICAYIONIMX TMPEAMETHBIX
00pa3oBaTEIbHBIX PE3YIIBTATOB:

7 KJIIACC

Yucna u éviuucnenusn

BreinonHaTh, codeTras yCTHbIE U THUCbMEHHBIE MPUEMBI, apudmeTnyeckue
JNEUCTBHUS C PAlUOHAIBHBIMU YHCIIAMU.

HaxoauTh 3Ha4YeHUsI YHUCIOBBIX BBIPAKECHUI; MPUMEHIThH Pa3HOOOpa3HbIC
CrocoObl M TMPUEMbl BBIYMCICHUS 3HAYCHUM IPOOHBIX BBIPAXKECHUM, COACpPKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexomuTs OT onHOM (HOPMBI 3amucu yuced K Jpyroil (mpeoOpa3oBbIBATh
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YACTHOCTH B OECKOHEUYHYIO JIeCATHUHYIO ApoOb). CpaBHHUBAThH U
YHOPSIIOYMBATh PALIMOHAIBHBIE YHCIIA.

OKpyIJsITh YuCa.

BBINONHATE IPUKUAKY M OLEHKY PE3yJibTaTa BBIUMCICHUMN, OLICHKY 3HAYEHUU
YHCJIOBBIX BBIPAKECHUM.

BoInonHATh AEHCTBUA CO CTEMEHSIMHU C HATypaIbHBIMU MTOKa3aTEISIMHU (C OTIOpO
Ha CMPABOYHYIO0 HH(POPMAITHUIO).

[IpuMEHSTH IPU3HAKU JETMMOCTH, PA3JIOAKECHUE HA MHOKUTEIN HATYPAIbHBIX
YHUCEIL.

Pemlate mpocTteilline MNpakTUKO-OPHUEHTUPOBAHHBIE 3aJadyd, CBA3aHHbBIE C
OTHOILIEHWEM  BEJIIMYMH,  M[POMNOPIMOHAIBHOCTBIO  BEIWYUH,  MPOLICHTaMHU;
MHTEPIPETUPOBATH PE3YJIbTaThl PEHICHUS 33/1a4 C YUYETOM OINPAHUYEHUMN, CBA3aHHBIX CO
CBOMCTBAaMHU PACCMATPUBAEMBIX OOBEKTOB.

Anzebpauueckue evipasriceHus

OpueHTUpOBaThCS B TIOHATUSAX © ONEpPUpPOBaTh Ha ©0a30BOM ypOBHE
anre0pandecko TEPMUHOIOTHEN U CUMBOJIMKOM.

Haxonute 3HadeHMsi OYKBEHHBIX BBIPOKEHUN TpU 3aJaHHBIX 3HAUCHUSIX
MIEPEMEHHBIX.

BrinonHate npeoOpa3oBaHus 11€7I0T0 BHIPAXKEHUSI B MHOTOUJIEH TTPUBEICHUEM
MOJAO0OHBIX CJIaraeMbIX, PACKPBITUEM CKOOOK.

BbINONHAT yMHOXXEHHWE OJHOYJIEHA HAa MHOTOWIEH M MHOIO4WIeHa Ha
MHOT'OYJIEH, IPUMEHATH (DOPMYJIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH (C Omopoi
Ha CIIPABOYHYIO HH(POPMAITHIO).

OcCylIecTBISATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXUTEIH C TOMOIIbIO
BBIHECEHUS 32 CKOOKHM OOIIEero MHOXXHTEIS, TPYNIHUPOBKH CIaraeMblX, TPUMEHEHUS
dbopMyn COKpaImEHHOTO YMHOKEHHUS (C OTIOPOM HA CIIPABOYHYIO HH(POPMAIIUIO).



[TpumeHsTh npeodpa3oBaHUsi MHOTOWICHOB JJIsl PEUICHUS Pa3IUYHbIX 3a/1a4y U3
MaTEMaTUKH, CMEKHBIX MPEAMETOB, U3 PEAIbHON MPAKTUKU.

Hcnonb3oBaTh CBOMCTBAa CTENEHEH C HATypaJbHBIMU IOKa3aTeJIIMHU IS
npeoOpa3oBaHus BRIpAKECHUH (C OMOPOI HA CITPaBOYHYIO HH(POPMAITHIO).

Ypaeuenus u nepasencmea

Pemate nuHEHHBIE YpaBHEHUS C OJHOM NEPEeMEHHOM, MPUMEHss TpaBuiia
nepexoja OT UCXOAHOTO YPaBHEHUsI K paBHOCUIIbHOMY emy. [IpoBepsiTh, sBigeTcs Jiu
YUCJIO KOPHEM YPAaBHEHHS.

HNmeth nipeAcTaBieHne 0 rpa@uueckux MeToJax Mpy PeIIeHUH JTUHEHHBIX
YPAaBHEHHU U UX CHCTEM.

[lonOupate mnpumepsl Tap 4YHCEN, SBISIOMMXCA pPEIICHUEM JIMHEHHOTrO
YpaBHEHHUS C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAUHATHOM IJIOCKOCTH rpavK JIMHEWHOTO YPABHEHUS C IBYMS
MEPEMEHHBIMU; TOJIB3YSICh TPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHUST yPaBHEHUSI.

Pemarh cucteMsl IByX JTWHEHHBIX ypaBHEHUH C ABYMS MEPEMEHHBIMU, B TOM
yucie rpaguyecku (¢ Omopoi Ha aITOPUTM YUEOHBIX IEUCTBU).

CocTaBiATh (1MOCIE COBMECTHOI'O aHAJIN3a) U pellaTh JMHEHHOE YpaBHEHHUE WUIIH
CUCTEMY JIMHEMHBIX YpAaBHEHHMH [0 YCIOBUIO 33/auyd, HWHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3a/1a4¥ MOJIYYEHHBIN pe3yibTar.

Koopounamot u cpagpuxku. @ynkyuu

N300paxaTh Ha KOOPAMHATHON MPSAMOI TOYKH, COOTBETCTBYIOIINE 3a/aHHBIM
KOOpAWHATaM, JIy4d, OTPE3KU, UHTEPBAJbl; 3alUChIBATh YHMCIOBBIE MPOMEXKYTKH Ha
areOpanvdeckoM si3bIKeE.

OTmeuaTh B KOOPAWHATHOW TUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpJIWHATaM;
CTpouTh rpaduku TMHENHbIX GyHKUMUNA. CTpouTh rpaduk pyHkuuu y = kx +b.

OnuceiBaTh C TOMOIIbIO (PYHKIMHA HM3BECTHBIE 3aBUCHMOCTH  MEXIY

BeIMYMHAMU (10  aJrOpuTMy Yy4eOHBIX JIEWCTBHIl): CKOPOCTh, BpeMs,

paccTOsiHME; 1I€Ha, KOJUYECTBO, CTOMMOCTb; IMPOU3BOJUTEIBHOCTb, BpEMS,

00BbEM pabOoTHI.

Haxoauts 3HaueHue (GyHKIMH 110 3HAYECHUIO €€ apryMEHTa.

[Tonumate Tpaduueckuii crnocod MpeACTaBICHHS M aHajdu3a WHOOpMAaIuy;
U3BJIEKaTh U UHTEPIPETUPOBATh UHPOPMAIMIO U3 TPpaUKOB PEATBLHBIX MPOLIECCOB U
3aBUCUMOCTEM.

8 KJIACC

Yucna u eéviuucnenusn

Hcrnonp30BaTh HadambHBIE MPEACTABICHUS O MHOXECTBE JCHCTBUTEIHHBIX
9quCeN IS CPaBHEHUS, OKPYIJICHUS W BBIYUCIICHHUI; M300paxaTh JIEHCTBUTEIHHBIC
YyyCJia TOYKaMH Ha KOOPAWHATHOM ITPSIMOM.

[IpumeHsATh TMOHATHE apu(METHUYECKOTO0 KBaJPAaTHOTO KOPHS; HaXOJIWUTh
KBaJIpaTHbIC KOPHH, WCIIONB3YyS TPH HEOOXOIUMOCTH KAaJbKYJISTOP; BBITTOIHSTH
npocreime mnpeoOpa3oBaHUs BBIPAKEHUHM, COJEpKalUX KBaJApaTHBIE KOPHH,
VICIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp30oBaTh 3amucu OONBIIUX M MajblX YHUCEN C TOMOIIBI0 JECATUYHBIX
npobeit u creneneit uncia 10.

Anzedpauyeckue 8vlparxcenus

[IpumeHsATh TOHSATHE CTENEHW C IeJAbIM TIOKA3aTelieM, BBIMOIHATh



npeo0pa3oBaHusl BBIPAKEHUN, COJIEpKAIMX CTEMEeHH C IIeJIbIM [oKa3areneM (¢
UCIOJIb30BAaHUEM CITPABOYHON MH(MOPMAIIIH).

BbITIONHATE HECJTIOKHBIE TOXKJIECTBEHHBIE IMPE0Opa30OBaHUsl palMOHAIBHBIX
BBIPAKEHUI HA OCHOBE IMPaBUJI JCUCTBUI HAJl MHOTOWICHAMH U ajreOpanvyecKuMu
TIPOOSMHU.

PacknagpiBaTh KBapaTHBIN TPEXUJIECH HAMHOXKHUTEIH.

[IpuMeHsaTh npeoOpa3oBaHUsl BBIPAXKEHUN NIl PEIICHUS Pa3IMYHbIX 3a7a4 U3
MaTeMaTUKH, CMEKHBIX MPEIMETOB, U3 PEATbHOU MPAKTUKH.

Ypaeuenus u nepasencmea

Pemate nuHeliHbIe, KBaJpaTHbIE YpaBHEHHUS (C KCIOIB30BAHUEM CIIPABOYHOMN
uH(poOpMaIMi) U pallMOHANIbHBIE ypaBHEHUS, CBOJSIIMECS K HUM, CHUCTEMBbI ABYX
ypaBHEHUH C IBYMsI IEPEMEHHBIMHU.

[TpoBoUTh MpOCTEHIINE NCCIEAOBAHNS YPABHEHUH U CUCTEM YPaBHEHUH, B TOM
qlucjie C MpUMEHEHUuEeM rpaduyecKux MpeACcTaBiIeHU (yCTaHaBIMBAaTh, UMEET JIU
YpaBHEHHUE WJIM CHUCTEMa YPaBHEHUM pEIICHUS, €CIU UMEET, TO CKOJbKO, W Tp.) C
OTIOPOM Ha aNrOpPUTM YUEOHBIX JEHCTBUM.

[lepexoauTh OT cIOBECHOW (OPMYJIUPOBKM 3a7ayd K e¢ anredpandeckon
MOJIETM C TIOMOINBIO COCTaBJICHHS YpPaBHEHUS WJIA CHUCTEMbl YpPaBHEHUH,
HMHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJIyYEHHBIN Pe3yybTarT.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsl CPAaBHEHUS, OIICHKH; pelllaTh
JMHENHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOM U WX CUCTEMBI; J1aBaTh rpaduyecKyro
WJUTFOCTPALMI0 MHOKECTBA PELICHNU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dynxkuyuu

OnepupoBath Ha 0a30BOM YypOBHE (PYHKIIMOHAIBHBIE TOHATHS M  S3bIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAUCHMS); OMpEACNATh 3HaueHHWe (YHKIUU MO
3HAYEHUIO apTyMEHTAa; ONpeeisTh CBOUCTBA (DYHKIMU 10 €€ TpaduKy.

CtpouTs rpaduKy 37eMEeHTapHbIX GYHKIMI BUa , Y = X2, Yy = X3,y =+/ X, y=

k; onuceiBaTh CBOICTBA YKCIIOBOM (DyHKUMU 1O €€ rpaduKy (Ipu HEOOXOAUMOCTH C
X

HaIpaBJISIOIEH TOMOILBIO).

9 KJIACC

Yucna u éviuucnenus

CpaBHUBATH U YIIOPSAIOUYNBATH PALIUOHAIIBHBIEC U UPPALIMOHAIBHBIE YHCIIA.

BrimonssTh apudmeTrndeckue ASUCTBUS C pallMOHATBLHBIME YHCIaMU, COYeTast
YCTHBIE W TIMCbMEHHBIE TPUCMBI, BBINOJHITH BBIYUCICHUS C HUPpalMOHAJIbHBIMU
YU CIIAMM.

Haxonuts 3HaueHUs CTENEHEHN C LEJIBIMU MMOKA3aTENIMU U KOPHEH; BEIYUCIIATD
3HAYEHMS YUCITIOBBIX BBIPAKECHUH.

OKpyraarh JEWCTBUTENIBHBIE YHCIIA, BBINOJHATh NPUKUAKY pe3yJibTaTa
BBIUMCJICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUM.

Ypaeunenua u nepagencmea

Pemate nuHelHbIE U KBAJIpaTHbIE YPAaBHEHUS, YPABHEHUSI, CBOASAIINECS K HUM,
poCTeHIMe APOOHO-PAIIMOHAIBHBIC YPAaBHEHUSI.

Pemate mpocreiine CUCTEMBI JBYX JIMHEMHBIX YPaBHEHUHW C JBYMs
IIEPEMEHHBIMU U CUCTEMBI JIBYX YPABHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SABIISIETCS
JUHEWHBIM (110 BU3yaJIbHOU omope).



Pemare mpocreiimne TEKCTOBBIE 3aJaud  ajaredpandeckuM crocodbom ¢
IIOMOILBIO COCTAaBJICHUS YPAaBHEHHUsS WIM CHCTEMBl JIBYX YPaBHEHHUH C JByMs
[IEPEMEHHBIMH.

[IpoBOANTE MPOCTEUIIINE UCCIECAOBAHNS YPABHEHUN U CUCTEM YPABHEHHUM, B TOM
quclie ¢ MPUMEHEHHEeM TrpapuuecKux IMpeacTaBIeHU (yCTaHaBIWBAaTh, WUMEET JIH
YpaBHEHUE WM CHCTEMA YPaBHEHUI PELICHHUS], €CIIU UMEET, TO CKOJIBKO, U IIp.).

PemaTe nMHElHbIE HEpPAaBEHCTBAa, KBAJpaTHbIE HEPABEHCTBA; HW300pa)KaTh
pelIcHME HEPAaBEHCTB HA YMCIIOBOM MpPSAMOM, 3alMCHIBATh PEIIECHUE C ITIOMOIIBIO
CHUMBOJIOB.

Pemate cucTeMsl JIMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIKOYAIOILIUE
KBaJI[paTHOE HEPABEHCTBO; U300paKaTh PELIEHHE CUCTEMbI HEPABEHCTB HA YHUCIOBON
IPSIMOM, 3aIIMCBIBATh PEIIEHUE C TIOMOLIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELLICHUN PA3JIMYHBIX 3a1a4.

Dynkuyuu

PacnoznaBaTh (yHKIMM M3y4eHHBIX BHJOB. Ilokas3blBaTh cXeMaTHYECKU
pacrooKeHUue Ha KOOPAMHATHOM TIOCKOCTU rpadukoB PyHKIMiA Buaa: Y = KX, y = kX

k .
+b,,y=ax*+bx+c,y=x3y= \/x, y ~_ B 3aBHCHMOCTH OT 3HAYCHHH

KO3((PHUIIMEHTOB; ONKUCHIBATh CBOMCTBA (PYHKIUH.

CtpouTth U U300pakaTh CXeMaTHYECKU rpa)MKi KBAAPATUYHBIX (YHKIMA OMUCHIBATH
CBOMCTBA KBaJIPAaTUYHBIX (DYHKIMM 110 UX rpaduKam.

Pacno3HaBaTh KBajpaTHUHYIO (PYHKIMIO 1O (opMyJie, PUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peanbHOM KU3HU, (PU3UKU, TEOMETPHUHU.

Apugpmemuueckan u ceomempuueckan npozpeccuu

Pacno3HaBaTh apuMETHUECKYIO M T€OMETPUUECKYIO MPOrPECCUU TTPU Pa3HBIX
croco0ax 3aaHusl.

BbINONHATS  BBIUMCIEHUS C  MCHOJIb30BaHMEM  ¢GopMmyda N-ro  4jieHa
apu(pMETUYECKO M TeOMETPUUYECKOW MPOrpeccHii, CyMMbI MEpPBBIX N YJIEHOB (C
OTIOPOM Ha CIPABOYHYIO0 UH(POPMAITHUIO).

Pemate 3a1aun, CBA3aHHBIE C YHCIOBBIMH ITOCIIEIOBATEIBHOCTSIMH, B TOM YUCJIE
3aJadyd W3 peaNbHOM JKHU3HM (C MCHOJIb30BAaHUEM KaJbKYJISATOpaA, LHU(PPOBBIX
TEXHOJIOTHH).



MJIAHUPYEMBIE ITPEAMETHBIE PE3YJbTATHI OCBOEHUS
MPUMEPHO PABOYEI TPOTPAMMBI KYPCA «TEOMETPHUSI»
(II0 TOIAM OBYYEHUS$I)

OcBoenne yuyeOHOTO Kypca «['eomeTpusi» Ha ypOBHE OCHOBHOTO OOIIErO
o0pa3oBaHMsl JOJDKHO OO€ECIEeYMBaTh JIOCTHKEHUE CIEAYIOIIHMX MPEIMETHBIX
00pa30oBaTEIbHBIX PE3YIIBTATOB:

7 KIIACC

Pacnio3naBaTh U3y4eHHbIE TeOMETpUUYECKUE (DUTYPBI, OMPEAENIATh UX B3aMMHOE
pacmojoXeHue, M300pakaTh TeOMETpUUYeCKHe (DUTYpBI; BBIIOJHATH YEPTEXKH IO
YCIOBHIO 3a1aud. M3MepsTh JIMHEHWHbIE W YIJIOBbIE BEIWYMHBI. Pemares 3amaun Ha
BBIUKCIICHHE JUIMH OTPE3KOB U BEJINYUH YIJIOB.

Jlenateb rpy0y10 OLEHKY JUHEHHBIX U YIIOBBIX BEJIMYHMH IIPEIMETOB B PEAJIbHOM
KU3HU, pa3MEpOB IMPUPOAHBIX OOBEKTOB. Paznuuare pa3smepbl 3TUX OOBEKTOB IO
NOPSAJIKY BEJTUYHHBI.

CTpouTh 4epTeX MU K TEOMETPUUYECKHUM 337a4aM (C UCIOJIb30BAHUEM CMbICIOBOM
ONOPBL: HABOJAILIME BONPOCHI /WK aIrOpuUTMa YYEOHBIX ICUCTBUI).

[lonb3oBaTbCAd NpPHU3HAKAMH  PABEHCTBA TPEYrOJbHUKOB, HCIOJIb30BaTh
MIPU3HAKU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIBHUKOB MPU PEILICHUN 3a/1a4.

[IpoBoauTh  JOKa3aTelbCTBA  HECIOXHBIX  IF€OMETPUYECKHX  TEOPEM.

[Tonb30BaThCS MPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM ME€JMaHBbI, POBEJCHHON K TUIIOTEHY3€ MPSIMOYTOJIbHOTO TPEYTOJIbHUKA, B
pELIEHNH FeOMETPUUECKHX 3a/1a4 (C UCIOJIb30BaHUEM 3pUTEIBHON HAIJIAIHOCTH U/UITN
BepOaIbLHOM OTIOPHI).

Omnpenensts napajijieIbHOCTb MPSAMBIX C TIOMOIIIBIO YIJIOB, KOTOpbIe 00pa3yer ¢
HUMHU cekymas. OnpenensaTs Mapaule]bHOCTh MPSMBIX C IOMOIIBIO PAaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM IPSMOU 0 TOUEK APYTrOr MPSIMOM.

Pemrats 3amaun Ha KiteTyaTon Oymare.

[TpoBOAUTH BBIYUCIIEHUS U HAXOJIUTh YUCIOBbIE U OYKBEHHbIC 3HAYCHUS YTJIOB
B TEOMETPUYECKUX 3aJa4ax ¢ UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U

MHOTOYTOJIbHUKOB, CBOWCTB VTIJIOB, OOpa30BaHHBIX TIPU TMEPECEUCHUM JABYX
MapAJUICNbHBIX MPAMBIX CEKyllel. PemaTe nmpakThdeckue 3ajadd Ha HaXOXKICHUE
YTJIOB.

HNmeTp npencTaBiieHUE 0 MOHATUE TEOMETPUUECKOTO MECTA TOUEK.

@opMynMpPOBaTh OIPEACICHUSI OKPYKHOCTM M Kpyra, XOpAbl U JAUaMETpa
OKPYHOCTH, MOJIb30BaTbCSI UX CBOWCTBAMHU. YMETh NMPUMEHATH 3TU CBOMCTBA IIPU
pelIeHuY 3a1a4.

OpueHTUpPOBATHCS B MOHITHUSX: ONMKMCAHHAS OKOJIO TPEYTOJbHUKA OKPYXKHOCTb,
IIEHTP OMHUCAHHOW OKpYy>KHOCTH. OnepupoBaTh Ha 0a30BOM YpOBHE (haKTaMHu O TOM,
YTO OUCCEKTPHUCHI YIJIOB TPEYrojdbHUKA MEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO
CEepEIMHHBIE MEPNEHAUKYJISIPbl K CTOPOHAM TPEYrOJbHUKA MEPECEKAIOTCS B OJIHOU
TOYKE.

OpueHTUpoBaThCS B TIOHATUSIX U ONEPUPOBATH Ha 0a30BOM YpOBHE:
KacaTelbHasl K OKPYKHOCTH, TE€OpeEMa O MEPIECHIUKYJSIPHOCTH KacaTelIbHOU U
paauyca, IpOBEACHHOTO K TOYKE KaCaHMUSI.

NmeTe mnpencrtaBieHHWE O MNPOCTEHUIINX TEOMETPUYECKUX HEPABEHCTB, HUX



MPAKTUYECKOM CMBICIIE.
[IpoBOIUTE OCHOBHBIE T€OMETPUUECKHE MOCTPOCHUS C MOMOIIBI0 LUPKYJIS U
JINHEUKHU.

8 KVIACC

Pacrio3HaBaTh  OCHOBHBIE BBl  YETBIPCXYTOJIBHUKOB, WX  DJIEMEHTHI,
[I0JI30BATHCS UX CBOMCTBAMU IPH PELICHUU T'€OMETPUUECKUX 3a/1a4.

OpHUEHTUPOBATHCS B NOHATUU — TOYKM IIEPECEUYECHUS] MEIHWAH TPEYrOJIbHHUKA
(eHTpa Macc) B pelieHruH 3aad.

BnaneTs noHsATHEM CpeIHEN JIMHUU TPEYTrOJIbHUKA U Tpaleluu, IPUMEHATh HX
CBOKCTBA IIPU PELICHNH NPOCTEUINX FreOMETpUUIECKUX 3a1ad. imeTs npencraBineHue
o teopeme dasieca u TeopeMe O NMPONOPLUHOHAIBHBIX OTPE3Kax, MPUMEHATh UX IS
pelIeHs MPAKTUYECKUX 3a7a4 (C OMOPOi Ha 3pUTETBHYIO HATJIATHOCTH).

[IpumMeHsATh NpU3HAKU MOJO0OMS TPEYrOJbHUKOB B PEIICHUU HECIOXHBIX
r€OMETPUYECKUX 3a/1au.

[Tone3oBatbess Teopemoil Iludaropa pans pemieHuss TEeOMETPUYECKHX U
IPAKTUYECKUX 3a/]a4.

Brmagete DOHATHMSAMH CHHyCA, KOCHHyca M TaHI€HCa OCTpPOro yria
OPSIMOYTOJIBHOTO TpPEeyrojbHUKa. I10Ib30BaThCA 3THUMM IOHATHUAMM JUISI PEILICHMS
NPAaKTHYECKUX 3a7a4 (Mpyu HEOOXOAUMOCTH C OIIOPON Ha AITOPUTM MpaBUIIA).

Beruncnare  (pa3nuuHbiIMM - criocobamu) (C OMOpOM Ha  CIPABOYHYIO
MH(pOpMaLMI0) IUIOMIA[b TPEYroJbHUKA W IUIOMIAJM MHOTOYTOJIBHBIX (pHUryp
(monB3ysCch, rAe HEOOXOAUMO, KaJbKYISATOpOM). [[puMeHsITh OJlyYeHHbIE YMEHUS B
MMPAKTUYECKUX 3a7a4ax.

Brnanerp MOHATHSMM BIOMCAaHHOTO W LEHTPAIBHOIO YIJIA, HCIOJb30BAThH
TEOPEMbl O BIHMCAHHBIX YIJIAX, YIVIAX MEXAY XOpAaMH (CEKYLIMMHU) U YIJIe MEXKIY
KacaTeJIbHOM M XOPJOM NPU PEIICHUH NPOCTEUIINX TEOMETPUUECKHX 3a/1a4.

Brnanets mOHSATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHATH CBOMCTBA
OMHMCAHHOTO YETHIPEXYTOJIbHUKA MTPHU PEIICHUU TPOCTEUIITNX 3a1a4.

[IpuMeHSATh TMONMy4YeHHBIC 3HAHWS HA TMPAKTHKE — CTPOUTHh MaTeMAaTHUYECKHE
MOJCIH TSl 3a/1a4 PEATbHOM JKM3HU U MPOBOAUTH COOTBETCTBYIOITUE BBIUUCICHUS C
MpUMEHEHUEM TOoa00MsI W TPUTOHOMETPUH (TOJIB3YysICh, TJA€ HEO0OXOIUMO,
KaJIBKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETpUUYECKUE (DYHKIIUU OCTPHIX YIJIOB, HAXOJIUTh C UX MOMOIIIBIO
pa3JIMYHbBIC AJIEMEHTHI MPSIMOYTOJILHOTO TPEYroJIbHUKA («PEIICHUE MPSIMOYTOIbHBIX
TPEYTroJbLHUKOBY»). HaxoauTh (C MOMOIIBIO KadbKYyJATOpA) IJIWHBI M YIJIBL IS
HETa0IMYHBIX 3HAUCHUH.

[Tonp3oBaThes (hopMyTaMu TPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUYECKHUM
TOXJAECTBOM JJISl HAXOXJEHHUS COOTHOILIEHHM MEXAY TPUTOHOMETPUUYECKUMHU
BEJTMYMHAMHU (C OMIOPOH Ha CIPABOYHYIO HH(OPMAITHIO).

Hcnonb30BaTh TEOPEMbl CUHYCOB M KOCHHYCOB JUISl HAXOXKJICHUS Pa3IUYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYTOJIbHUKOBY ), TPUMEHSATh UX MPU PELICHUU
MPOCTEUIINX T€OMETPUUECKHUX 3a/1au.

Bnanets noHsTusiMu npeoOpa3oBaHus MOA00US, COOTBETCTBEHHBIX 3JI€MEHTOB



noa00HbIX ¢uryp. [Toap30BaThes CBOMCTBaAMU MOA00US IPOU3BOIBHBIX (UTYDP, YMETH
BBIYUCIIATh JJIMHBI U HAXOJUTh YIJIbl Y MOJO0OHBIX (GUryp (1o aJropuTMy y4eOHBIX
nevictpuit). IlpuMeHSTh CBOWCTBAa TMOA00MS B MPAKTHYECKUX 3ajadyax. YMeETh
MPUBOUTH MIPUMEPHI TOJ0O0HBIX (DUTYP B OKPYXKAIOIIEM MHUpE.

[Tons30BaThCs TeOpeMaMH (MO BU3yaJIbHOH OMOpPE) O MPOU3BEICHUHN OTPE3KOB
XOpJ1, O MMPOM3BEICHUN OTPE3KOB CEKYIINX, O KBaJApaTe KacaTeIbHOM.

[Tonp30BaThCd BEKTOpaMH, MOHMMAaTh HMX TIE€OMETPUYECKHN U (DU3NUYSCKUi
CMBICJI, IPUMEHSTh UX B PEIICHUU T€OMETPUUECKUX U (u3ndeckux 3aaad. [[pumeHsaTh
CKaJISIpHOE MPOM3BEICHUE BEKTOPOB /ISl HAXO0KICHUS IJIUH U YIJIOB.

[Tonp30BaThCA METOJIOM KOOPAMHAT HA IJIOCKOCTH, MPUMEHATH €r0 B PEIICHUU
F€OMETPUYECKUX U MPAKTUYECKUX 33/1a4.

Brnagete mOHATHSMM NPABWIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYHOCTH,
JUTMHBI JYTH OKPY>KHOCTHU Y PAAUAHHOW MEPHI YI1a, YMETh BBIUUCIATH ILTOMIAb KPyra
M €ro 4actei (¢ omopoil Ha crpaBOYHYIO0 MH(opManuio). ITpumMeHsThs moydeHHbIE
YMEHUA B IPAKTUYECKUX 3a7avax.

Haxogute ocu (Wi LIEHTPHI) CUMMETpUHM (QUTYpP, TPUMEHSATH JIBUKEHUS
IJIOCKOCTH B MPOCTEUIIINX CITyYasiX.

[IpuMEHATh MOJIYyYEHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUUYECKHUE
MOJICJIN ISl 3a]1a4 PEATbHOU KU3HU U ITPOBOJIUTH COOTBETCTBYIOIIUE BHIYMCICHUSA C
NPUMEHEHHEM IOJI00MS W TPUTOHOMETpHUYECKHX GYHKIUN (MONB3ysACh, TJIE
HE00XOIMMO, KAJIBKYJISITOPOM).



MJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATHI OCBOEHUS
MMPUMEPHOI PABOYEI IIPOTPAMMBI KYPCA «BEPOSITHOCTD 1
CTATUCTHUKA» (IIO TOJIAM OBYYEHUSI)

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «BeposiTHOCTh U cTaTucTukay B 7—9
KJIaccax XapaKTepU3yITCs CIEAYIOIMNUMHI YMEHUSIMHU.

7 KIIACC

Uutate wuHpOpMALIMIO, TPEJACTABICHHYI0 B Ta0JMIAaX, HAa JUarpaMmmax;
NPEICTaBIATh JIaHHbIE B BHJI€ TaONWIl, CTPOUTH JAUArpamMMbl (CTOJOUKOBBIC
(cToyi0uaThie) U KPYTroBbIE) 10 MACCUBaM 3HAYECHHH (C HMCIIOJIB30BAaHUEM 3PUTEIHHOM
HaIJISIAHOCTH W/WJIH BepOaIbHON OTIOPHI).

OnuceiBaTh W HUHTEPIOPETHPOBATH  peajbHbIE  YHCIOBBIE  JaHHbBIE,
Ipe/iCTaBlICHHbIE B TA0JIMIIaX, HA IUarpaMmax, rpaukax.

OpueHTHPOBATHCS B MOHATUSX U ONIEPUPOBATH MU Ha 0a30BOM ypOBHE:
cpennee apupmMeTuuecKoe, MearuaHa, HauOoJIbIllee U HaMMEHbIIIee 3HaYeHUs, pa3Max.

Nmetrs mnpencraBieHrMe O cioydyallHOW W3MEHUMBOCTH Ha TMpUMEpax IIeH,

(GU3NYECKUX BEIMYHMH, aHTPOIMOMETPUUECKHUX JTAHHBIX; UMETh MPEICTABICHUE O
CTaTUCTHUYECKON YyCTOMYHUBOCTH.

8 KJIACC

W3Bnekatb U mpeoOpa3oBbIBaTh HH(GOPMALMIO, TMPEACTABICHHYIO B BHUJE
Tabyuil, AuarpamMm, rpaduKoB; MPEACTABISATh JAaHHBIE B BHJIE TaOJUIl, JUarpam,
rpauKoB.

OnuceIBaTh MOCJIE COBMECTHOIO aHAJIW3a JAHHBIE C TIOMOIIBIO CTATUCTUYECKUX
MoKa3aTesleld: CpeIHUX 3HAUYeHWd M Mep pacceuBaHus (pa3max, JIUCIepCUs H
CTaHAAPTHOE OTKJIOHEHUE).

HaxoauTb 4acTOThl YUCIOBBIX 3HAYEHUN U YaCTOTHI COOBITHI, B TOM YHCIIE IO
pe3ynbTaTaM M3MEpeHuil U HaOmoJeHud (C  HUCHOJIb30BAaHUEM  3pUTEIHLHOU
HaIJISITHOCTU W/WKM BEpOaJIbHOM OMOpHI).

HaxonuTh BEpOSITHOCTU CIIy4allHBIX COOBITHI B ONBITAaX, 3HAash BEPOATHOCTHU
AJIEMEHTapHbIX COOBITUH, B TOM 4YHCJI€ B OINbITaX C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITHSIMH (C MCIOJIb30BAaHUEM 3pPUTEIBHON HATJISTHOCTU W/WJIH
BepOaIbHOM OTIOPHI).

HNmetp mpencraBieHHe O Tpa@UUecKUX MOJAENSAX: JEPEeBO  CIy4ailHOTO
AKCIEPUMEHTA, JuarpaMMbl Diljiepa, YuciaoBasi mpsiMast.

OnepupoBarth MOHATUSIMU Ha 0Aa30BOM YPOBHE: MHOKECTBO, IMOJMHOXKECTBO;
BBITNIOJIHATH ONEpalMy HaJl MHOKECTBAaMU: 00bEIMHEHHE, TIEpECeUEHUE, TOTIOJHEHNUE;
NEPEUUCIIATh  BJEMEHThl MHOXKECTB; NPHUMEHSATh CBOMCTBA  MHOXECTB  (C
UCIIOJIb30BAaHUEM BU3YaJIbHOM OIMOPHI).

Nmetp mpencraBieHne o rpaduyeckoM MpeACTaBICHHE MHOXKECTB U CBS3EH
MEXAY HUMH JIJIs1 ONTMCAHUs MPOIIECCOB U SIBJIEHUM, B TOM YHCIIE MIPU PEIICHUHU 3a7a4
U3 JIPYruX y4eOHbIX MPEIMETOB U KYpCOB.



9 KJIACC

W3Bnekaty u mpeoOpa3oBbIBaTh MH(DOPMAIHMIO, MPEACTABICHHYIO B Pa3IMYHBIX WCTOYHUKAX B BHJE TaOIUI], AUArpaMM,
rpaduKoB; MIPEICTaBIATh NaHHBIC B BUJIE TaOJHII, TUarpamMmm, rpaduKos.

Pematp mpocreiime 3amaun opraHM30BaHHBIM TIEpeOOPOM BapHAHTOB, a TAKXKE C HCIIOIH30BAaHNEM KOMOWHATOPHBIX TPaBUII
¥ METOJIOB.

Nmeth mipencTaBieHHe 00 OMUCATETHHBIX XapaKTEPUCTHKAX JJII MAaCCHBOB YHCIIOBHIX JTAaHHBIX, B TOM YHUCJIE CPETHHUE
3HAYCHUS U MEPBI PACCEUBAHMUS.

HaxonuTh 4acTOTHl 3HAYEHWW W YaCTOTHI COOBITHS, B TOM YHCJE TOJB3YACHh pe3yJbTaTaMU MPOBEACHHBIX M3MEPEHUU U
HaOII0/IeHH (C OMOPOM Ha CIIPABOYHYIO MH(DOPMAILIHIO).

Haxonute BEepOSTHOCTH CIIy4allHBIX COOBITHM B W3YYCHHBIX OIBITaX, B TOM YHCJIE B OMBITaX C PaBHOBO3MOXKHBIMHU
3JIEMEHTAPHBIMU COOBITHUSMH, B CEPUAX MCIBITAHUN J0 TTEPBOTO yCIieXa, B CEPUAX UCTIBITAaHUN bepHym.

Nmets npeacTaBieHUE O CIy4yaHON BEJIMYUHE U O PACIIPECIICHUH BEPOSTHOCTEM.

Nmeth npeacTaBiaeHne 0 3aKOHE OOJIBIINX YUCEN KaK O MPOSBICHUH 3aKOHOMEPHOCTH B CIIy4alHON M3MEHUYMBOCTH U O POJIU
3aKOHa OOJIBIIMX YKCEN B MPUPOJIC U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

Temarnueckoe MIIaHUPOBAaHUE U KOJIMYECTBE YaCOB, OTBOJUMBIX HA OCBOEHHUE KAXKJOW TEMBI yueOHOr0 IIpeaMeTa
«Marematuka» [IpuMepHON ajanTHPOBAHHOM OCHOBHOW 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOIO OOLIEro o0pa3oBaHMs OOYYarOLIMXCSA C
3aJIepKKON MCUXUYECKOTO PAa3BHUTHUS, B IIEJIOM COBIANAIOT C COOTBETCTBYIOIIMM pazaenoM [IpumepHoit pabodeil mporpaMMbl y4eOHOTO MpeaMeTa
«MaremaTnka» 00pa3oBaTeIbHONW MPOrpaMMbl OCHOBHOro obmiero oopasoBanus. IIpu strom OpraHusauus BnpaBe camMa BHOCUTb HW3MEHEHHs B
CoZiepKaHNe U pacIpeiesieHle yueOHOro MaTepraia 1o rojaM oO0ydeHus, B IOCIeJ0BaTeIbHOCTh N3YUCHUS TEM M KOJIMYECTBO YacOB HA OCBOCHUE
KaX/10il TeMbl, OIpelesieHue OpraHu3alMOHHBIX (opMm oOydeHus u T.. OOGOCHOBAHHOCTH JAHHBIX HM3MEHEHUH omnpejaessercs BbIOpaHHBIM
oOpasoBaTtenpHOU opranm3anueii YMK, nHAMBHIyanbHBIMH TCUXO()HU3MYECKIMHA OCOOCHHOCTSIMH KOHKpPETHBIX oOydaromuxcs ¢ 3[IP, crenenpro
YCBOGHHOCTH MMM Y4Y€OHBIX TEM, PEKOMEHJAlMAMU [0 OTOOpY W ajanTaluy y4eOHOro Marepuana IO MaTeMaTHKe, Ipe/CTaBICHHBIMH B

TlosscHUTENHLHOM 3aIIUCKE.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (I10O TOJAM OBYYEHMUS)

7 knacc (He meree 102 )

HaszBanue pasgesia (Tembl) Kypca
(umcJy10 yacoB)

OcHoBHOE oJIcpiKaHuE

OcHoBHbIE BUbI JIeITEJIbHOCTH 06yqa101unxcn

Yucaa u BIYMCIEHHS.
PauuonanbHbie yucaa (25 u)

Ilonstune palluOHAJILHOI'O YrCJia.

Apudmernyeckue NeHCTBUS C
panoHaNBHBIMU YrciiaMu. CpaBHEHHUE,
YHOPSI0YMBAaHNE PAIMOHATHHBIX YUCEIT.
CreneHs ¢ HATYpalbHBIM TTOKa3aTeNeM.
PerieHrie OCHOBHBIX 3a/1a4 Ha JPOOH,
TIPOTICHTHI U3 PEATbHON TIPAKTHKH.
[Tpuznaku JIEITUMOCTH, PpazIoXKEeHUS
Ha MHOYKUTEJIN HATYPAIbHBIX YHCET.
Peanbhbie 3apucumoctu. [Ipsmas u

obpaTHast IPOMOPIIHOHATHHOCTH

CucreMaTH3MpOBaTh W 000TaIATh 3HAHUS 00 OOBIKHOBEHHBIX U
JIECSATUYHBIX JIPOOSX.

CpaBHUBATh W YNOPSA0YMBATHL APOOM, MPeoOPa3OBbIBas MPH
HEOOXOIUMOCTH JECATHYHBIC Jpodu B OOBIKHOBEHHBIE,
OOBIKHOBCHHBIC B JICCSITHYHBIC, B 4YaCTHOCTH B OCCKOHCYHYIO
JIECATUYHYIO JTPOOb.

I[IpuMeHATL Pa3HOOOpPa3HbIe CHOCOOBI M NPHEMBI BBLIYHMCJICHUS
3HAYeHHIl JPOOHBIX BBIPAKEHUM, COJEPKANMX OOBIKHOBEHHBIE H
JCCATUYHBIC HpO6I/I§ 3aMCHATH IIpHU HeOGXOZII/IMOCTI/I JACCATUIHYIO
JIpo0b OOBIKHOBEHHOW W OOBIKHOBEHHYIO JECATHUYHOW, IMPUBOIUTH
BEIpakeHHe K (Qopme, HambOosee yHOOHOW IS BBIYHCIICHHIA,
peoOpa3oBEIBaTL JAPOOHBIC BBIPAXKEHUS HA YMHOXCHHE W JIECJICHHE
NECSATUYHBIX JApOOed K JAEWCTBUSAM C IENbIMA YHCIaMH  (IIpH

HEO0OXOAMMOCTH C HAIIPABJISFOIICH TOMOIIIBIO).

CTCIICHU C

IpuBoanTh 4YHCIOBbIE M OYKBEHHble NPUMEPBHI




HaTypaJbHBIM TIOKa3aTeJieM, OOBSICHAS 3HAYCHUS OCHOBAaHUS CTENCHH
¥ T0KA3aTels CTEIICHH, HAXOAUTh 3HAUYCHUS CTCIeHeil Buxa a' (a —
mo00e panroHATFHOE YHCIO0, N — HATYypalIbHOE YHCIIO) C OMOPOH HA|
CIIPABOYHYIO UH(POPMAIIHIO.

[lormMate cMbICA 3amHCcH  OOJBIIMX YHCET C MOMOIILIO
AeCATUYHBIX Apodeii W cremeHed umcaa 10, mpuMeHSAT, MX B
peajbHBIX CUTYAIUSIX.

IIpuMeHATH TPU3HAKKA JEIUMOCTH, PA3I0KEHHS Ha MHOXHTEIH
HATypaJIbHBIX YUCEIL.

Pemats mpocreiiliue 3agayM Ha YacTH, MPOLICHTHI, MPOMOPIHH, HA
HaxOXAeHWEe ApoOu (MpOLEHTa) OT BEJIWYHMHBI U BEJIWYHMHBI 0 €¢
npoOu (TPOILEHTY), apoOu (MPOLIEHTa), KOTOPBIH COCTaBISIET OJHA
BenuuuHa oT Apyrod. IlpuBoamrTh, pa3duparb, OLEHUBATH
pa3iInYHbIC PCIICHHS, 3allUCH pCHICHI/Iﬁ TCKCTOBBIX 3aJa4.
Pacno3HaBaTh W OOBACHATH, OMUPAACH HAa OMpEACNEHHS, IMPSMO
MPOTIOPIIUOHAIBHBIE W O0pPaTHO TPONOPIMOHANBEHBIE 3aBHCHMOCTH
MEXy BEIIMYMHAMU; MPUBOAUTH MPUMEPHI 3THX 3aBUCUMOCTEH U3
pEeaTbHOTO MHPa, U3 APYTUX YISOHBIX MPEMETOB.

Pemrate mpocTteiiiine NPaKTHKO-OPHEHTHPOBAHHBIE 3a4a4H  Ha
ApPOOH, MPOUEHTHI, MPAMYI0 H O00PATHYI0 MPOMOPIUOHAIHLHOCTH,
MPONOPIHNH.




Asredpanyeckue
BbIpaKeHUs
(27 v)

Byksennsbie BolpaxkeHus. [lepemennsbie. JlomycTuMble 3HAUEHUS

nepeMeHHbIX. DopmyIbL.

IIpeo6pazoBanne OyKBEHHBIX BBIPAKEHUH, PACKPHITHE CKOOOK U

MIpHUBEIEHUE TIOAOOHBIX CIaraeMbIX.

CBo#icTBa CTEIIEHH C HATYPaJTbHBIM MTOKa3aTesleM. MHOTOYICHBI.
CnoxeHnue,

Dopmybl

BBIYHMTAHUE,
COKPAIICHHOTO

YMHO)KEHHUE
MHOTO4JICHOB. YMHOKEHHS.

Paznoxxenrne MHOTOWICHOB Ha MHOXKUTEITH.

OBnagerr Ha 0a30BOM YpPOBHe anreOpandeckoil TEPMHHOIOTHEH U
CUMBOIIMKOH, NPHUMEHSATH €¢ B TpoIlecce OCBOCHHA Y4eOHOTO
MaTepuana.

HaxoauTth 3Ha4eHUs1 OYKBEHHBIX BBIPAKCHUN MIPU 3aIaHHBIX
3HAYCHUSIX OYKB; BBIMOJHSITH BBIYHCICHUS 1O GopMymam.
BbinoaHaTh npeoOpa3oBaHus 1EIOTO BHIPAKEHHS B MHOTOWICH
MIPHUBEICHUEM MTOJIOOHBIX CIIAraeMbIX, PACKPBITHEM CKOOOK.
BoimosHaTs YMHOXKEHHE  OJHOWIEHA  HAa MHOTOWIEH H
MHOTOYJICHa HA MHOT'OYJICH, MPUMEHSITh (hOPMYJIBI KBaJ[paTa CyMMBI
1 KBaJIpaTa pa3HOCTH C OMOPOM HA CIIPABOYHYIO HH(POPMAIIUIO.
OcyuiecTBIAATHL Pa3I0KEHUE MHOTOWICHOB HA MHOKUTEIH ITyTEM
BBIHECCHUS 332 CKOOKH OOIIIEr0 MHOKHUTEIIS, IPUMEHEHHUS (POPMYJIbI
pasHocTn KBaJpaToB, QOpMyI COKPAIIEHHOTO YMHOXKEHUS
C OIIOPO¥ Ha CIIPaBOYHYIO MH(POPMAIIUIO.

[pumensiTh NpeoOpa3oBaHNe MHOTOWICHOB ISl PELICHUS Pa3IMYHbIX
3a7a49 U3 MAaTEMAaTHUKHU, CMEKHBIX MTPEMETOB, U3 peallbHON MPAKTHKH.

3HAKOMUTBCH C MCTOPUEil Pa3BUTUSI MATEMATUKH.




YpaBHennst

U HepaBeHCTBa
(20 )

YpaBHeHHe, TpaBUiIa MPeoOpa3oBaHusl YpaBHECHUS, PAaBHOCUIBHOCTh
YpaBHEHUH.
JIuneliHoe ypaBHEHUE C OJHOU EPEMEHHOM

MIEPEMEHHOM, pelIeHUe JHHEWHBIX ypaBHEHHU. PelieHue 3amad ¢
MTOMOIIIbIO YPaBHEHUH.

Jlunetinoe ypagnenue ¢ 08yms nepemennviMu u e2o epagux. Cucrema
JIByX JIMHEHHBIX ypaBHEHHM C JByMs IEpeMEHHbIMHU. PemeHue
CHCTEM YpaBHEHHH CIIOCOOOM MOJCTaHOBKH U CIIOCOOOM CIIOKEHHS.

Pemiatp nuHEiHOE ypaBHEHHE C OAHOW IEPEMEHHOM, NMPUMEHSs
NpaBWJIa TIepexojia OT UCXOJHOTO YpaBHEHUS K PABHOCHIBHOMY €MY
6oree mpoctoro Buna. IlpoBepsTh, SABISIETCS W KOHKPETHOE YHCIIO
KOpDHEM ypaBHEHHUSI.

Ioa0upaty npuMepbl TAP YHCEN, SBISIONUXCS
JMHEWHOTO YPaBHEHHUS C IBYMSI IIEPEMEHHBIMH.
CTpouTh B KOOPJUHATHOHN TUIOCKOCTU Ipa(yK JTMHEWHOTO YpaBHCHHS

peleHneM

C IByMs IEpPEMEHHBIMH (IpU HEOOXOAMMOCTH C HCIIOJIb30BAHUEM
CMBICIIOBOH OIOpPBI); TMONB3YsICh Ipa)MKOM, NMPHUBOAUTH MPUMEPHI
peIlIeHNs] ypaBHEHMSL.

HaxonuTe peumieHue CUCTEMbl JBYX JIMHEHHBIX YpaBHEHHHU C ABYMs
NEpEMEHHBIMH C ONOPOH Ha QJITOPUTM YUYeOHBIX JEHCTBUIA.
CocTaBasiTh W pelIaTh ypaBHEHHE WIM CHCTEMY YPaBHEHHH IO
YCIIOBHUIO 33Jlaud, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM

3a/1a4d NOJIyYE€HHBIN PE3yJbTaT C OOPOM HA BONPOCHBIN IIJIaH.

Koopaunarsi
U rpauKu.
@Oyuknum (24
)

Koopaunnara Touku Ha npsiMoii. UncnoBsle mpoMexyTku. PaccTosiHue
MEXIY JBYMSI TOUKaMH KOOPJAHHATHOH npsiMoi IIpsimoyromnpHas
cucTeMa KOOpAWHAT Ha IIOCKOCTH. [IpuMepsl rpadyKoB, 3aJaHHBIX
¢dopmynamu. UreHue rpaMKOB peanbHbIX 3aBUCHMOCTEH.

¢yakmun.  ['padpuk  pyHKIMM.
Jluneitnas ¢ynakmus. [loctpoenne rpaduika TWHEHHON (QYHKIHU.
I'paduk pynkmum y = kx + b.

IonsTne CaoiictBa  (QyHKIUH.

H300paxkaTh Ha KOOPAWHATHON NPSAMOM TOYKH, COOTBETCTBYIOIIHE
3aJJaHHBIM KOOPJIUHATAM, JIy4d, OTPE3KH, NHTEPBAIIBL; 3alHCHIBATh UX
Ha aJIreOpanyecKOM s3bIKE.

OTMeyaTh B KOOPAMHATHOH INIOCKOCTM TOYKM II0 33JaHHBIM
KOOpJIMHAaTaM; CTPOUTh TpauKH HECIOKHBIX 3aBHCUMOCTEH,
3aJaHHBIX (OpPMYyJIaMH, B TOM 4YHCJIE C [OMOIIbI0 IU(PPOBBIX
nabopaTopuii.

IpumensiTh, M3y4yaTh NPEUMYLIECTBA, MHTePNPETHPOBATH
rpaduuecKkuii crmoco® MpeACTaBICHUS W aHalInM3a pPa3HOOOpazHOU
JKU3HEHHOU MH(POPMAIIHH.

OcBanBaTh Ha 0a30BOM YypOBHE MOHATHE (QYHKLUUH, OBJIAICBATH
(YHKIIMOHABHOW TEPMHHOJIOTHEH.

Pacno3naBarp smHeliHyl0 QyHkuuio y = kKX + b, omumcwhiBaTh e
CBOICTBa B 3aBHCUMOCTU OT 3HaueHWil kodduimento K u b (mpn
HEOOXOIMMOCTH C ONIOPOH Ha aJrOPUTM MPaBHIIA).

Crpouthb rpadpmku muHeiiHON GyHKIMH, QyHKIHH Y = KX + D




Hcnosab3oBath HuGPOBbIE pecypebl LTS TOCTPOSHUS TpadrKOB
(hyHKIIMI 1 U3ydeHUs KX CBOWCTB.
IIpuBoaUTH IPUMEPHI IMHEUHBIX 3aBUCUMOCTEMN B peaIbHBIX

nponeccax v sABJICHUAX.

IloBTOpPEHME N
o0o0meHue (6

1)

IToBTOpEeHHE OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kiacca,
0000111eH1Ee 3HAHU.

Bbi0MpaTh, NMpUMEHATH C€NMOCOOBI CPAaBHEHHS YHWCEN, BBIYHMCIECHUM,
peoOpa3oBaHui BBIPAKCHUH, peleHus  ypaBHEHUM npu
HEOO0XOIMMOCTH C HAIPABJIAIOLICH IOMOILBIO.

OcyuiecTBJIATh CAMOKOHTPOJIb  BBIIIOJHSEMBIX  JECUCTBUM U
CaMONPOBEPKY  pe3yJbTaTa  BBIYHCICHUH, peoOpazoBaHuil,
ITOCTPOCHHUM.

Pemiate mpocreiilnuge 3agadyd U3 pEANbHON >KU3HU, HPHMEHSATH
MaTeMaTH4YecKHe 3HAHUS JJIs pelIeHNs 3a1a4 U3 APYTHX MPEeIMETOB.
Pemartp npocreiilmme TeKCTOBBIE 3224, CPABHUBATh, BLIOUPATH
CIoco0bl PEIICHUs 3a/1a4u.

8 kumacc (ae menee 102 )

Ha3Banue
pazaesia (TeMbl)
Kypca (4uciio
4acoB)

OcHoBHOe coep:kaHne

OcHOBHBIE BUIbI 1eSITEILHOCTH 00YYAOIIUXCS

Yucnan

BBIYHCJICHHS.
Keanparnsie
Kopuu (15 u)

KBanpatHslit kopeHs u3 uncina. [lonamue 06 uppayuoHaibHom
yucne. [lecamuynvle npUOIUINCEHUS UPPAYUOHATILHBIX HUCE].

leticmeumenvhovie yucaa. CpagHenue OelicimeumenbHbix Yucei.

ApudmeTnyeckuil KBaApaTHBIA KOPEHb.

@opMyJIMPOBATH ONpeaeIeHne KBaIPATHOTO KOPHS U3 YKCIIa,
apru(METHYECKOr0 KBaJPaTHOTO KOPHS IIPU HEOOXOIUMOCTH C
BU3YJIbHOH OIOPOH.

IIpuMeHATH OTEepaIyio U3BJICUSHHUS KBAIPATHOTO KOPHS U3




VpaBHenue Buaa X° = a.
CaoiicTBa apu(MeTUUECKUX KBaJApPAaTHBIX KopHei. [IpeobpasoBanue
YHCIIOBBIX BHIPAKEHHUH, COIEPIKAIMX KBAJIPATHbIE KOPHH.

YHUCIIa, HCMOJIB3YH TPU HEOOXOAUMOCTH KaJbKYJISTOP. OneHHBATH
KBaJ[paTHbIC KOpDHM  TEJBIMH  YHACIHAaMH |

JECATHYHBIMU IPOOSIMHU.

CpaBHMBATbL U YNOPS0YMBATH PAIlOHATBHBIC U UPPALIMOHATIBHBIC

YHUClla, 3alyCaHHbBle C TOMOIIBI0 KBAJAPATHBIX KOpHEW TIpH

HEOOXOIMMOCTH C HAMPABJIAIONIEH MOMOIIBIO.

HccaenoBars  ypaBHEHHE X2 = @, HaxoOuTb TOYHBIE U
npuOIMKEHHBIE KOpHU TipH & > 0.

HccaenoBatb CBOMiCTBAa  KBAJpaTHBIX  KOpPHEH,  IPOBOAS
YHUCIIOBBIE IKCTIEPUMEHTHI C UCIIOIB30BaHUEM KalbKyJsTOpa
(xommBIOTEpA).

IIpumensaTs  cBoiicTBa  apudMeTHYecKMX  KOpPHeH  Jis
npeodpa3oBaHus BbIPAKEHUIA.

BpInoaHATH npocreimue npeodpa3oBaHus BBIPA)KCHHUI,
COIep)KaIllUX KBaJpaTHblC KOPHU. BrIpaxkaTb NepeMEHHBIE U3
TEOMETPHYECKUX W (u3NYecKnx (OpMyNn TpU HEOOXOAMMOCTH C
OMOpO Ha MpaBUJIO.

BbhluMcaATh 3HAYeHHMS] BBIPAKECHUH, COAEPXKAIIMX KBaJpaTHBIE
KOPHH, UCTIONIB3YsI TPU HEOOXOJMMOCTH KAIIBKYJISTOP.

Hcnoap3zoBaTh B XOA€  pelIeHUs  3aJad  3JIEMEHTApHbIE
IpeaACTaBJICHUA, CBsI3aHHBbIC C HpI/IGHI/I)KéHHLIMI/I 3HAYCHHUAMU
BCJIMYHH.

3HaKOMHTBCS C UCTOPUEH pa3BUTHSI MATEMATUKH.

Yucaan
BBLIYMCJICHUS.
CreneHn

C HeJbIM
nokasartejieM
(74)

Crenens ¢ nensM nokaszareneM. CraHaapTHAs 3aMKCh YHCHIA.
Pa3Mepbl 00BEKTOB OKpYXKaromero Mupa (0T JIeMEHTapHBIX
Y4acTHUll 10 KOCMUYECKUX 00BEKTOB), IJIUTENBHOCTh MPOLIECCOB
B OKPY>KafoIeM MHpE.

CBOJCTBa CTENIEHH C LENBIM IT0Ka3aTEIEM.

@opMyJIHPOBATH ONpeaeeHne CTEIIEHH C IENbIM ITOKa3aTeIeM

(TIpu HEOOXOAMMOCTH TI0 BU3YaJIbHOMN OTIOPE).

IIpencTaBasiTh 3aMUCHh OOJBIIUX ¥ MAJIBIX YHUCEN B CTAHAAPTHOM
Bume. CpaBHMBaTh 4YHCIa W BEJIWMYMHBI, 3allUCaHHBIE C
HCII0/Ib30BaHueM cTereHu 10.

Hcnoab3oBaTh  3amMCh YHCENT B CTAHIAPTHOM BUAEC IS
BBIPOKEHHSI Pa3MEpPOB OOBEKTOB, UTUTEIHLHOCTH IPOIIECCOB B
OKPY>KaloIlleM MUpE.

®opMyJIMPOBATh, 3aIUCHIBATL B CHMBOJIHYECKO# (opme U




WLTIOCTPHPOBATH, TNPUMEpPaMHM CBOWCTBA CTEMEHH C  LENBIM
rmokasaresneM (Mpu HEOOXOAMMOCTH C HCIIOJIb30BAHUEM BU3YaJIbHOM
OTIOPHI).

IIpuMeHATH CBOWCTBA CTEIICHH IS TIPEeOOpa3oBaHMs BBIPAKCHUMH,
COIepKAIMX CTETEHU C LEJIbIM II0Ka3aTeJIeM C HCHOJIb30BaHUEM
cnpaBo4yHON wuH(popManuy. BbIMOJTHATH JEHCTBUA C YHCIAMH,
3aMMCaHHBIMA B  CTaHAAPTHOM

BO3BE/ICHUEC B CTCIICHD).

Buae (YMHOXEHHeE, [IeleHue,

Auredpanyeckue Ksanpatssriii TpexuneH. Pa3noskeHne KBapaTHOTO TPEXWIeHA Ha Pacnio3HaBaTh KBaJpaTHBIM TPEXWICH, YCTAaHABIMBAThL BO3MOKHOCTh

BbIPAZKEHHSL. MHOKHTEITH. €ro pa3IoKEHUS Ha MHOKHUTEIIH. 5 ‘

Keanparubii PacknaapiBaTh HAa  MHOXKMTEIHM KBaJpaTHBIA  TPEXWICH c

R HEOTPHUIATETFHBIM JTUCKPUMHHAHTOM TPU HEOOXOTUMOCTH C OMOPOW

TpexuIeH Ha aJITOPUTM TPaBUIIA.

S w

Aaredpanyeckue Anrebpandeckas 1po0Ob. JlomycTUMbIe 3HAYCHHS TEPEMEHHBIX, 3anuceIBaTh anredOpanveckue Beipakenus. Haxoauth 00s1acTh

BbIPaKeHH. BXOJSIIINX B alreOpandeckue BeipaxeHns. OCHOBHOE CBOHCTBO OTIpeACTICH I PAIlIOHAIEHOTO BBIPAYKEHHUSL.

Anredopanyeckasi anredpanveckoit 1poou. CokpaiieHue Ipooeii. BBINOJHSATH YHCIOBBIC MOJCTAHOBKHU U BLIYMCJISITH 3HAUCHIEC

Ipoon Crnoxenue, BBIYHUTAHUE, YMHOXCHHE u JIeieHre | ApoOu, B TOM YHUCIIC C TIOMOIIBIO KaJIbKYJISATOpA.

(15 y4) anredpanvecKux npobeii.  IIpeoOpazoBanue BEIpOKEeHUN, | DOPMYJTHPOBATH OCHOBHOE CBOHCTBO alreOpandeckoi npodu u

COJIepIKalINX alreOpandecKue IpooH. NPUMEHSATH €T0 IS TPeoOpa3oBaHus IPOOEC.

BbINOJHATH NelcTBHUSA ¢ areOpanvyecKuMu APoOSIMHU MIPH
HEOOXOIUMOCTH C HalpaBJISIOLIEH noMouipto.  [IpumeHsTh
peoOpa3oBaHus BRIPAKEHUH [Tl pelieHus 3a1a4d. BeipaxaTth
nepeMeHHble 13 (opmysn  ((QU3MUYECKUX, T'€OMETPUYECKHX,
OIHMCHIBAIONINX OBITOBBIC CUTYAIHH) TIPU HEOOXOIUMOCTH C
HaIIpaBJSOLIEH TOMOIIBIO.

YpaBHeHus Ksanparnoe ypaBHeHne. HemomHoe KBajgpaTHOE ypaBHEHHE. Pacnio3HaBaTh KBajJjpaTHbIC YPAaBHCHHS.

M HEpaBEeHCTBA. ®dopmyiia KOpHEN KBaipaTHOTO ypaBHeHUs. Teopema Buema. 3anucpiBaTh  (PopMyay KOpHEH KBagpaTHOTO  ypaBHEHWS,

KBanpaTtubie Pemenue ypaBHeHwMiA, CBOIAIIMXCSA K KBaipaTHBIM. [IpocTeiive pemaTs KBaIpaTHbIe yPaBHEHHs — IIOJTHBIE U HETIOJHEIE (C

YpaBHeHUsI JIPOOHO-paIMOHAJIbHBIC YPABHEHUS. HCIIOJIb30BaHUEM CIIPABOYHON MH(POPMALIHH).

(15 4) Pemenne  TekCTOBBIX ~ 3aady  C  [OMOIIBIO  KBajpaTHeix | lIpoBoauTh npocreiinme HccJIe0BaHUsI KBaJ[paTHbIX




YpaBHEHUH.

YpaBHEHU.

Pemiath ypaBHeHHS, CBOJIAIIMECS K KBaJpaTHBIM, C IOMOIIbIO
peoOpa3oBaHUil W 3aMEHON TEPEMEHHOW C OMOPOH Ha allrOPUTM
IIpaBHIIa.

Hadoawaath M aHAJIM3HPOBATH CBSI3b  MEXKAY KOPHSIMH U
ko3¢ hUIeHTaMy KBaJpaTHOTO YpaBHEHUSI.

Ipumenameo meopemy Buema ons pewienus

3a0a4 (¢ ucnov3osanuem obpasya).

PemaTth TekcTOBbBIE 32/1a4l AITeOPAaNIECKUM CIIOCOOOM: IEPEXOIUTh
OT CIIOBECHOH (DOPMYNHUPOBKH YCIOBHSA 3aJadd K anredpamdeckoit
MOJENTd IMyTEM COCTaBJICHUS YypaBHEHUS (IIPU HEOOXOJMMOCTH C
HaNpaBIAOLICH IIOMOIIBIO); pellaTh COCTABJICHHOE YyPaBHEHHUE;
UHTEPIIPETUPOBATH PE3YIIbTAT.

3HAKOMHUTHCS € UCTOPUEH Pa3BUTHS anTeOpEHL.

YpaBHenns
U HEPaBEHCTBA.

Cucrembl ypaBHeHHIt
(13 v)

JluneiiHoe ypaBHEHHE C JABYMsI TEPEMEHHBIMHU, €ro rpaduk,
IIPUMEPHI PELLIECHUS] YPABHEHUH B LIEJIBIX YUCIIAX.

Pemienne cucteM JABYX JIMHEWHBIX ypaBHEHUH C  JOByMs
nepeMeHHbIMU. [IpuMeps! peleHns CUCTEM HEIUHENHBIX YPaBHEHUIN
C IByMsI IIEpEMEHHBIMHU.

I'paghuueckas unmepnpemayus ypagrneHus: ¢ 08yMs nepemeHHbIMU U
cucmem YpagHeHutl ¢ 08yms NepeMeHHbIMU.

PeleHne TeKCTOBBIX 33/1a4 € IOMOILBIO CUCTEM YPABHEHUI.

Pacno3naBaTh IMHEHBIE YPAaBHEHUS C IBYMSI IEPEMEHHBIMH.
Crpouth rpaduku JIMHEHHBIX  ypaBHEHHWH, B TOM 4YHCIe
HCIOJIb3Ysl LH(poBBIe pecypchl (mpu HEOOXOAMMOCTH c
OIIOPOH Ha aNTOPUTM YUEOHBIX JIEHCTBHI).

Pa3znnuaTs napaienbHble U IEpeceKaroniecs MpsMbIe 10 UX
YPaBHEHUSM.

Pemiatp cucreMsl ABYX JIMHEMHBIX  YpaBHEHUM C JByMs
[IEPEMEHHBIMHU TOJICTAHOBKOM U CIOXKEHHUEM.

PemaTth npocTeiiive CUCTEMBI, B KOTOPBIX OJTHO U3 YPABHEHHH HE
SIBIISICTCS JINHEWHBIM TIPU HEOOXOUMOCTH C HAMTPABJISFOIEH
MTOMOILBIO.

Ilpugooumu 2pagpuueckyro UHmMepnpemayuio peuterus
VPABHEHUsL ¢ O8YMsL NEPEMEHHBIMU U CUCIEM YPABHEHULL C 08YMS
nepemenHbIMU.

PemiaTh TeKCTOBBIE 327291 anre6panquKHM croco0oM.

YpaBHenns
U HEPaBEHCTBA.

YucnoBble HEpaBEHCTBA U MX CBOMCTBA.
Hepasenctso ¢ ogHoI nepeMeHHOM. JINHENHbIE HEPaBEHCTBA C

DopMyJMPOBATH CBOIICTBA YUCJIOBBIX HEpaBEHCTB,
HWJUTFOCTPUPOBATh UX HAa KOOPJAMHATHON NPSAMOil.




HepasencrBa OJIHOM TIepeMEeHHOHU U ux perienue. CUCTeMbl TUHEHHBIX HepaBeHCTB | [IpMMeHsThL CBOWCTBA HEPABEHCTB B X0JI¢ PEIICHUS 3a/1a4.
(12 9) C OJIHOH MEPEMEHHOH U MX PEllIeHHE. Pemiate JMHEHHBIE ~ HEPaBEHCTBA  C OJHOM  IEPEMEHHOM,
H300paxenne pemeHns TMHEHHOrO HEPABEHCTBA M MX CHCTEM Ha M300paKaTh PELICHHE HEPABEHCTBA HA YMCIIOBOI PSIMOIA.
YUCIIOBOM MPSIMOiA. Pemath CHCTEMBI JIMHCHHBIX HEPAaBEHCTB, H300pakaTh pPEIICHHE

CHCTEMBl HEPAaBEHCTB Ha YHMCIOBOM NPSAMOH HpPHU HEOOXOAUMOCTH C
BU3YaJIbHOHM OIOPOIi.

DyHKIHM. [onsarue pynxunn. O61aCcTh ONpENEICHUS U MHOXKECTBO Hcnoan3oBaTh (GYHKIMOHAIBEHYIO TEPMHHOJIOTHIO u

OcHoBHBIE 3HaueHnH pyHKIu. CiocoOsI 3amanust PyHKITHH. CHMBOJINKY.

MOHATHUSA I'paduk pynkuun. CBoiicTBa QYHKIIUH, UX OTOOpaKEHHE Ha BoruucasTs 3Havenuss QyHKIMN, 3aJaHHBIX popMynamu (TIpU

Sy rpaduke. HEOOXOJUMOCTH  HWCIOJB30BaTh  KalNbKyNsATOP);  COCTABJIATH
TaGJIMIbI 3HAYeHUH QYHKIUH.
Ctpouts no Toukam rpauku yHKITHA.
OnuchbIBaTh CBOIicTBA (PYHKIIMU Ha OCHOBE €€ TpaynIecKoro
NpeACTaBICHUS npu  HEoOXOJUMOCTH C  HaIpaBJIIOIIEH
TIOMOIIBIO.
Hcnoan3zoBaTh (GYHKIMOHAIBEHYIO TEPMHHOJIOTHIO "
CHMBOJIUKY.
HccaenoBats npumepsl rpaduKoB, OTPaXKAIOIUX peajibHbIE
npotiecchl u siBjeHus. [IppuBoaNTh MpUMeEpPHI IPOIIECCOB U
SIBICHUH C 3aJaHHBIMU CBOMCTBaMHU.
Hcnoab30BaTh KOMNBIOTEPHBbIE TPOrPAMMBI JUISI TOCTPOCHUS
rpa¢ukoB (yHKIUH U U3yUEHUS UX CBOICTB

DyHKUMNH. UreHne W NOCTPOECHUE rpagukos GbyHKIMI. IMpumeps! | HaxoauThb ¢ mMoMOIIbI0 rpagmka GYHKIMU 3HAYEHHE OHON M3

YucnoBbie rpapuKoB (yHKIHH, OTPAKAIOIINX PEANbHBIC IPOLIECCHI. paccMaTpuBaeMBbIX BEJTMYMH TI0 3HAYSHHIO TPYTOH.

QyHKuun Dynxuuy, OMHCBIBATOMHC TpAMYTO " OOPaTHYIO | B yecrioHbIX CIydasX BLIPAAKATH (POPMY.I0ii 3aBHCHMOCT

© u) MPONOPLUOHAIBHBIE 3aBUCUMOCTH, MX rpaduku. I 'nnepbdona. ME3KJTy BeTHUHHAML.

I'paduk GyHxmm y = X2,
Oynxman Y = X2,y = X3,y = vx, y = K; apagpuuecxoe
x

peulenie YpagHeHuil U CUCIeM YPAGHEHU.

OnucbiBaTh  XapakTep HW3MEHEHHS  OJHOW  BEITHMYHMHBI B
3aBUCHMOCTH OT U3MEHEHUS IPYron

Pacno3snaBarb  Buapl u3ydaemblx — ¢yHkuuid. Iloka3biBaTh
cXeMaTH4ecKM  TIOJOXEHHEe Ha KOOPAWHATHOM  IJIOCKOCTH




Hcnosb3oBath GyHKIUOHAJIBHO-TPaduyecKkue NpeacTaBJIeHUs!
JUTSL PETIIEHUs ¥ MCCIIEIOBAHNS YPAaBHEHHI U CHCTEM ypaBHEHHIH.
[MpumeHaTs NU(PPOBLIE PeCYPCHI IS TOCTPOCHUS IPa(UKOB
¢GbyHKUUH.

IloBTOpPEHME N
00o0menue (6

)

[ToBTOpEHME OCHOBHBIX TIOHATHUN U METOJIOB KypCOB 7 U 8 KIIaCCOB,
00001IeHe 3HaHUH.

IIpumensaTs CIoco0bI CpaBHEHUA YUCET, BBIUMCIICHUM,
npeoOpa3oBaHui BEIPAKECHUH, PEIICHUS] YpaBHEHHH.

OcyumiecTBJIATh CAMOKOHTPOJIb  BBIIIOJHSAEMBIX  JECUCTBUM U
CaMOITPOBEPKY pesynbTara BBIYHCIICHUH, npeoOpa3oBaHuii,
MOCTPOCHUM.

Pemate  3amaum M3 peajbHOI JKU3HH, NMPUMEHSATH

MAaTCMATHYCCKHUE 3HAHWA JJIsA pCIICHHA 3a/ia4 U3 APYIruXx MpeaMeToB.
PemaTh TeKCTOBBIE 3agavu, CpaBHMBATh, Bblﬁl/lpaTb Ccrnocoobl

peleHus 3aa9m.

9 kuacc (He menee 102 )

Ha3panue
pazaesia (TeMbl)
Kypca (4ucio
4acoB)

OcHoBHOE Coa€EpKaHue

OcHoOBHbBIE BUAbI N€ATCJIbHOCTH oﬁyqamumxca

Yucna u
BBLIYMCJICHHS.
JleiicTBUTENbHBIE
Yucaa

Q)

PanmonansHbIC YKCHA, UPPAYUOHATIbHBLE YUCIA, KOHEYHbLE U
beckoHeunvle oecamuumble opedu.
Oeticmeumenvivie

Mmuooicecmeso

oelicmeumesbHbix qucei, quciaa KakK

beckoHeutble decamuunbvle Opoou. B3aumHo 00Ho3HAUHOe

Pa3zBuBarthb npeacTaBJaCHUsA 0 qucJiax: oT MHOXKECTBa
HaTypaJbHBIX YUCEII 10 MHOXKXECTBA JICfICTBI/ITGHBHBIX YHUCCII.
O3HAKOMHTBCS C BO3MOKHOCTBIO MpeaACTaBJICHUA
ﬂCﬁCTBHTCHLHOFO YUClIa KaKk OCCKOHEUHOM I[eCﬂTH‘{HOﬁ ):[pO6I/I




coOmeemcmeue Mexcoy MHONCECNBOM OeUCMEUMENbHbIX YUcenl U
MHONICECMBOM MOYEK KOOPOUHAMHOU NPAMOU.
Cpasnenue OeticmeumenbHblX Yucel, apugpmemuyeckue 0eicmeus ¢

oeticmeumenbHbIMU YUCTAMU.
HpI/I6J'II/I)KéHH06 3HAYCHHUEC BCJINMYMHBI, TOYHOCTbH HpI/I6J'II/I)K€HI/I$I.
OprI‘J'ICHI/Ie YHUCCII. HpI/IKI/II[Ka 1 OILICHKA pC3YyJIbTATOB BBIYHMCIICHUM.

IIpumeHATH  JOecCATHYHBIE  TNPUOIIDKEHHS  PAlMOHANBHBIX U
HppalMOHATHHBIX YMCETT.

3anucvleams, cpasnueamsp u ynopaoouusams
OelicmaumeinbHble YUCA.

BulmosusiTh, coyeTas  YCTHBIE W IUCHBMEHHBIE  TNPUCMBI,
apupMeTHYecKHe NeCTBUA C PAlIMOHATHHBIMU YHUCIAMU; HAXOAUTH
3HAYEHUS CTEMEHEH C IEeNBIMH MMOKa3aTeNsIMHA U KOpHEH; BHIYHCIAATH
3HAQUEHHUSI YUCIOBBIX BRIPAKCHUI.

IMony4yuth npeacraBjieHHe O 3HAYUMOCTH JEUCTBUTEIbHBIX YHCEN B
NPAKTUYECKOHN AESITEIbHOCTHU YEI0BEKA.

AHaJIU3UPOBATH U JAeJATh BbIBOABI (II0C/JI€ COBMECTHOI'0 AHAJIN3A)
0 TOYHOCTH TPUONKEHHUS NEHCTBUTEIHFHOTO YHWCHIA TPU PEIICHUH
3a/1a4.

OkpyraaTh JeiCTBUTENbHBIE YHCIA, BBINOJHATH HNPUKHIAKY
pe3yibTaTa BbIYMCICHUHN, OLEHKY 3HaUYEHUIN YMCIIOBBIX BBIPAXKEHU.
3HAaKOMUTHCS C UCTOPHEN pa3BUTHS MATEMATHKH.

YpaBHenns
U HepaBeHCTBA.
YpaBHennus ¢

JIunelinoe ypaBHeHue. PerieHne ypaBHeHUH, CBOASIUXCS K
JINHEVHBIM.
KBanparHoe ypaBHeHue. Pemenne ypaBHEeHU, CBOAAIIMXCS K

KBaJApaTHbIM. BI/IKBa,Z[paTHLIG YpaBHCHUA.

OcBauBaThb, 3alIOMUHATH ¥ IPUMEHATH rpaguuecKre MeTOABI IPU
pelIeHrnn YpaBHEHUH, HEPABEHCTB M UX CUCTEM (TIpM HEOOXOIUMOCTH
C OIIOPO Ha aNTOPUTM yUEOHBIX JCHCTBHIA).

Pacno3HaBath 1ienbie U IpoOHbIC ypaBHEHUS.

OJITHOM N
nepemeHHoi Tpumepvt  pewenus  ypasuenuii  mpemveii u vemsépmoii | PemaTh JIMHEHHbIC U VKBallpaTgHe YPaBHEHUSI, YpaBHCHHA,
(14 ) CIMeneneii pasiovCeHeM Ha MHONCUME. CBOAAIINECS K HUM, IPOCTEHIINE APOOHO-PAINOHANIBHBIE YPABHEHHUSI.
. IIpennaratb BO3MOXHBIE CIOCOOBI pELIEHHS TEKCTOBBIX 3ajad,
Pemenne qpoOHO-palliOHANBHBIX YpaBHEeHUH. Pemenne
00CY:K1aTh MX H pelIaTh TEKCTOBbIC 33/1a41 Pa3HBIMHU CIIOCOOAMH.
TEKCTOBBIX 3371411 AITeOPaHECKUM METOZIOM. 3HAKOMHUTLCS € HCTOPHE PAa3BUTHS MaTEMATUKU
YpaBHeHnus JIuneliHOE ypaBHEHHE C ABYMs IIEPEMEHHBIMH U €r0 rpaduK. OcBanBaTb M NPHMEHATb [PUEMBI pPELIEHHS CHCTEMBI JBYX

U HepaBeHCTBA.
CucrtemMbl ypaBHeHHit
(14 v)

Cucrema 1ByX JMHEWHBIX YPaBHEHHUH C IByMs IEPEMEHHBIMH U €€
pemieHue. Pemenne cucteM ABYX ypaBHEHUH, OJHO U3 KOTOPBIX
JMHEWHOE, a IPYyroe — BTOPOH CTENEHH.

I'paduueckast vHTEpPIPETALIUS CUCTEMBI YPABHEHUI C IByMS

NIEPEMCHHBIMH.

Perienue TeKCTOBBIX 33124 anredpanyecKiuM CrIoco0oM

JVHEHHBIX ypaBHEHHWH C JBYyMS TMEPEMEHHBIMH W  CHCTEMBI
JBYXYPaBHEHHH, B KOTOPBIX OJTHO YPAaBHCHHE HE SBISCTCS JTUHCHHBIM
(1o BU3yanbHOI omiope).

Hcnoab3oBaTh (GYHKIMOHATBHO-TpaQHUUECKHE MPEACTABICHUS IS
pelieHus U UCCIeTOBAHUS YPaBHEHHH M CUCTEM.

AHAIM3MPOBATL TEKCThI 3aJa4, pelmarh HuX airedpandeckuM

CHOCOOOM: MepexoAuTb OT CIOBECHOM (HOPMYIMPOBKU YCIIOBHS




3alayll K anreOpandyeckold MOJCNU IyTEM COCTABJICHUS CHUCTEMbI

YpaBHEHUI;  pemiaTb  COCTaBICHHYK)  CHUCTEMY  YpPaBHEHHI;
HHTEPNPETHPOBATH PE3YJIbTAT.
3HAKOMMTBCS C HCTOPHEH pa3BUTHS MAaTEMATUKH
YpaBHenus YucnoBsle HEPABEHCTBA M UX CBOMCTBA. Uurath,  3aNUCHLIBATD, NMOHUMATD, HHTEPNPETHPOBATH
U HepaBeHCTBA. JluneiiHbIe HEpaBeHCTBA C OJHON TIEpEMEHHOMN 1 UX pEIIeHHE. HEPaBEHCTBA; UCTIOIH30BATh CHUMBOINKY M TEPMHUHOIIOTHIO.
HepaBencrBa CucteMbl THHEHHBIX HEPABEHCTB ¢ OJHOU MIEPEMEHHON 1 MX BoINoJHATH TPeoOpa3oBaHus HEPABEHCTB, HCMOJIb30BATH TSI
(16 v) pereHue. npeoOpa3oBaHUs CBOWCTBA YHCIIOBLIX HEPABEHCTB.
KBanparHble HepaBeHCTBA U HX PEIICHHE. Pacnio3zHaBaTh IIMHEHHBIE U KBa/IpaTHBIE HEPABEHCTBA.
I'padrueckas HMHTEpIpeTaLHs HEPaBEHCTB nu cucreM |Pemars JIMHEWHbIE HEPABEHCTBA, CHUCTEMBI JIMHEUHBIX
HEPaBEHCTB C IBYMSI IIEPEMECHHBIMH. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX KBAIPATHOE
HEPaBEHCTBO, U PelIaTh UX; 00CYKIATh MOJTyYECHHbIE PEIICHNUS.
HN300paxkaTth pelieHUuEe HEPABEHCTBA U CUCTEMbI HEPABEHCTB HA
YUCJIOBOM  TPSIMOW,  3aNMCBhIBATH pelieHre ¢ IOMOUIBIO
CHUMBOJIOB.
Pemath KBagpaTHBIE HEPABEHCTBA, UCTIONB3YsI TpadUuecKue
MIPeICTaBICHUS.
OcBauBaTb W MNPUMEHATb  HEPABEHCTBA  NpPU  PELICHUU
Pa3IMYHBIX 3aJ1a4, B TOM YHCJIC MIPAKTUKO-OPUCHTHUPOBAHHBIX.
DyHKUNH KBagpatnunas ¢yHkuus, e¢ rpaguk u cBoiicTBa. [lapabona, | Pacmo3HaBaTh BHABI H3ydYaeMbIX (DYHKIMH; HJJIHOCTPUPOBATH
(16 9) KOOpIMHATHl BEPIIMHBI Mapalojbl, OCh CHMMETPHHM Mapadojbl. | CXeMATHYeCKH, OOBACHATH PACIOJIOKEHHE Ha KOOPJAWHATHOW

CreneHHbple (YHKIMU C HAaTypalbHBIMH TOKazaTelnsMu 2 U 3, UX
rpauKu 1 CBOHCTBA.

I'paduxu pynkumii: y =kx,y = kx + b,,y = ax®,y = ax®y

= \/ x, Yy = k/ X,

wiockocTH rpadukoB GyHKuui Buga: Y = kx, y = kx + b, , y = ax%y =
ay = VX, Y =K/X B 3aBHCHMOCTH OT 3HAUeHHH K0d{((PUIHEHTOB;

ONIHMCHIBATL UX CBOMCTBA.




Pacno3naBaTh KBaIpaTHUHYIO GYHKIUIO 110 GopmyIe.

[puBoanTs MpuMeEpbI KBaAPAaTHYHBIX 3aBUCHUMOCTEH W3 pealbHON
KU3HH, PUIUKH, TEOMETPHUH.

BeisiBasite u 0000m1aTh OCOOCHHOCTH Tpaduka KBaJIpaTUYHOU
Qynkium ¥y = ax? + bx + ¢ (mpu HEOOXOAMMOCTH C HAIpPaBJISIOIIEH
ITOMOIIIBIO).

Ctpouth M M300pakaTh CXeMATHYeCKHM TpaduKi KBaJPaTHIHBIX
(GyHKIMH, 3a1aHHBIX GopMysIaMu Buaa y = ax?, y = ax? +q, y

= a(x + p)? y = ax? + bx + ¢ (upu HEOOXOAMMOCTH C BH3YaJIbHOI
OTIOPOHA).

AHAJIH3UPOBATH H MPUMEHATHh CBOWCTBA M3yUYeHHBIX (DYHKITUHN AJIs
UX TIOCTPOCHUS, B TOM YHCJIE C TOMOIIBIO IIU(PPOBBIX PECYPCOB.

YucjoBbie
MOCJIe10BATEILHOC
TH

(15 4)

IloHsiTHE YUCTIOBOM MTOCIIEN0BATENBHOCTH.
3agaHue  TOCHEeNOBATEIILHOCTH  PEKyppeHTHOH  dopMmynoid u
(dhopMyJI0ii N-ro YiieHa.

Apudmernueckas 1 reomerpuueckas nporpeccud. ®opmyist N- To
yjieHa apu(METHYECKOH U T'eOMETPHUYECKOH IMpOrpeccuii, CyMMBbI
NEPBBIX N YJICHOB.

H306pasicenue unenos apugpmemuyeckol u 2eomempuiecKkou
npocpeccuii mouKamu Ha KOOPOUHAMHOU NIOCKOCU.

VIuneiinviii u axcnonenyuanvbuoiii pocm. CnodicHvle npoyenmsi.

OcBauBaTh M MNPHUMEHATHb WHICKCHBIE OOO3HAYCHHUS,
peueBble BBICKA3BIBAHUA C  HCIOJIH30BAHHEM
CBSI3aHHOM C TIOHATHEM TIOCIIEIOBATEITHHOCTH.

AHanmu3upoBaTh (HopMysly N-rO YICHAa TOCIICAOBATEIILHOCTH WU

CTPOMTH
TEPMHUHOJIOTUH,

PEKYyppPEHTHYIO bopmyry | BBIYUCJISATH YIIEHBI
MIOCTIEI0BATENbHOCTEH, 3aJIaHHBIX 3TUMH bopmynamu.
YcranaBpiauBatb 3aKOHOMEPHOCTh B MOCTPOEHUU

IMOCJIEA0BATCIIBHOCTH, €CJIN BBINIMCAHLBI IIEPBLIC HECKOJIBKO €€ UJICHOB.

PacnoznaBath apuMeTHYECKYI0O M T'€OMETPUYECKYIO IPOTPECCHU
IPY pa3HBIX CIOCO0ax 3a/IaHMA.

Pemats 3agaunm ¢ ucmonb3oBaHMEM (GopMyn  N-TO  YieHa
apu(METHYECKON U T€OMETPHUYECKON MPOrpeccHii, CyMMbI HEPBBIX N
YJIEHOB C OTIOPOi Ha CIIPaBOYHYIO HHPOPMAIHIO.
H3o6parxcamp  unenvt  noCIC008AMENLHOCHIU
KOOPOUHAMHOU NIAOCKOCHIU.

moukamu  Ha
PaccMaTpuBaTh mpuMepbl NPOIECCOB W SIBJEHMH 13 peallbHOU
KU3HHM,  WUIIOCTPUPYIOLIME  W3MEHEHHe B apu(METHUYECKOi
MIPOTPECCUH, B TEOMETPUIECKON POTPECCUH; U300PAN*CANb




coomeemcmeyrwue 3asucumocmu epagbuuecmt.

Pemate mnpocrteifmime 3axayM, CBA3aHHbIE C  YHCIOBBIMHU
[IOCJIEZIOBATENBHOCTSIMYA, B TOM YHCJE 33Ja4d M3 pealbHOM KU3HU C
HCTONB30BaHNEM IM(POBBIX TEXHOJOTHH (JEKTPOHHBIX Ta0HIL,
rpadMuecKoro KaIbKyasTopa U T.11.).

Pewamsb 3a0ayu Ha C10XHCHbIE NPOYEHMbl, 8 MOM HUCLe 3a0ayu U3
PeanvHOl NPAKmMuKy (¢ UCNOIb308AHUEM KATbKYIAMOPA).
3HAKOMMTBHCH ¢ HCTOPHE pa3BUTHS MaTEMaTUKU.

IHoBTOpeHue,
00001IeHnE,
cucTeMaTu3anmsi
3HAHHUI

(18 v)

UYucna wu BbIUMCIeHHSl (3alWCh, CpaBHEHHWE, JEWUCTBUSA C
NEHCTBUTETHHBIMU  YHCIIAMH, YHCJIOBas TpsMasi; TPOIEHTHI,
OTHOIICHUWS, TIPOTOPIHU; OKpPYTICHHE, MPHOIIMKEHNE, OICHKA;
pelleHne TeKCTOBBIX 33/1a4 apu(hMETHYECKHM CIIOCOOO0M).

Aaredpanyeckue BbIPaKeHH (mpeobpazoBanre
anreOpanvyecKrux BhIPaKEHHH, TOTyCTUMbIE 3HAUCHUS).

@ynuknun  (TIOCTPOCHHE,  CBOWCTBA  W3YYCHHBIX  (DYHKIIHI;
rpaduuecKoe pelieHre ypaBHEHHH U HX CUCTEM).

OmnepuposBarts NOHATHAMM: MHOXECTBO,  IOJIMHOXKECTBO,
oTepaluy HaJi MHOKECTBAMU; UCMOJIB30BaTh Tpaduyeckoe
MIPEICTaBICHNE MHOXKECTB AJI51 ONTUCAHUS peallbHBIX IPOLIECCOB U
SIBICHUH, TP PELICHUH 3a0a4 U3 APYTruX y4eOHBIX PEAMETOB.
AKTyaJu3UPOBaTh TEPMHHOJIOTHIO M OCHOBHBIE 1elCTBHS,

CBSI3aHHBIE C YMCJIAMHU: HATYPAIBHOE YHCIIO, IPOCTOE H COCTABHOE
YHCIIa, IETUMOCTh HaTypaIbHBIX YHCEN, TPH3HAKU

JIETUMOCTH, TIEJI0€ YHCIIO0, MOTYJIh YHCIIa, OOBIKHOBEHHAS U
JIeCTHYHAs IPOOH, CTAaHIAPTHBIN BUJ| YMCIIa, apU()METHICCKUN
KBaJIpaTHBII KOPEHb.

BoINoJHATH AelicTBHS, CPABHUBATH U YIOPAA0YNBATDH YUCIIA,
MIPEICTABIIATH YHCIIA Ha KOOPIUHATHOM MPSMOM, OKPYTIISATH

Yuciia;  BbINOJHATD NPUKUAKY M OWEHKY  pe3yibTara
BBIYMCJIEHUM.

Pemath TekcTOBBIE 3a1a4H apupMeTHUECKUM criocoOoM. PemaTh
NpaKTHYecKue 3aa4u, COIepKaIlne MPOICHTHI, T0JIH, YacTH,
BBIPQ)KAOIIIHE 3aBUCHUMOCTH: CKOPOCTh — BPEMS — PACCTOSHHE,

IIeHa — KOJWYECTBO — CTOUMOCTb, 00BeM
paboThl — BpeMsi — MPOU3BOAUTEIHLHOCTD TPYAA.
Pa30upath peanpHbIC KU3HCHHBIE CUTYallud, GopMyIUMPOBATh MX Ha

SA3BIKEC MaT€MAaTHUKH, HAXOAUTHb PCHICHUC, IIPUMCHAA MaTeMaTHYSCKUH
arrmapart, HHTEPIPETUPOBATD PE3YJIbTAT

OmnepupoBath MNOHATHSIMH: CTENEHb C LEIBIM IOKa3aTeleM,
apuMeTHIECKUI KBaIpaTHBIA KOPEHb, MHOTOUJIEH,




anredpanyveckas Ipo0Ob, TOXKICCTBO.

BbINOJHATL OCHOBHbIE JI€fiCTBHS: BBITOJHATH PacyeThl IO
¢dopmymnaM, MpeoOpa3oBBIBATH  IENble, JAPOOHO-PAMOHATBHBIC
BBIPAKCHHUS U BBIPAKCHHS C KOPHSMH, PCA30BBIBATH PAa3I0KECHUEC
MHOTOYJICHa Ha MHOYKHTENH, B TOM YHCIIE C UCIOJIL30BAHUEM (HOPMYIT
Pa3HOCTH KBAJpaTOB M KBaJpaTa CyMMbI M Pa3HOCTH (C OMOpOH Ha
CIPaBOYHYIO HH(POPMAIIUIO); HAXOIWTh JOMYCTHMbIC 3HAYCHHS
MEPEMEHHBIX TS APOOHO- PAIMOHANBHBIX BRIPAKECHHUMA, KOPHEH.
MoneaupoBaTh ¢ TOMONIBIO (HOPMYJ peanbHbIe TMPOLECCH U
SIBIICHUSL.

OnepupoBars nouaTusMu: ¢QyHKuMsA, rpaduk QGYHKIUH, HYIA
GbyHKIHH, MIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MPOMEXYTKH
BO3pAcTaHusi, yOBIBaHWs, HaWOONbIee W HAaUMEHbIICEe 3HAYCHHS

(hyHKIHIH.
AHaJH3UPOBAThH, CPABHUBATH, 00CYKIATh CBOWCTBA (DyHKIIHHA,

CTPOUTH UX TPpaUKH.

OnepupoBaTh NOHSATHSIMHU: NIPSIMast IPOMOPIIMOHATIBHOCTE, 00OpaTHAs
NPOTOPIUOHAILHOCTD, JINHEWHas (QyHKIMS, KBaJapaTHuHas (yHKIWS,
napabouia, runepborna.

Hcnons3oBaTh rpa@MKu Ui ONpPEAEICHHS CBOMCTB, MPOIECCOB H
3aBUCHMOCTEH, JUIS pelIeHus 3a1a4d U3 APYTUX YUIEOHBIX NMPEIMETOB U
peaybHON KU3HU; MOAEJHPOBATH C MMOMOIIBIO TPadUKOB peasibHbIC
IMPOUCCChI U ABJICHUS.

Boipakath opmyaamMu 3aBUCHMOCTH MEXITy BEITHYHHAMH.




TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (IIO TOAAM OBYYEHMUS)

7 knacc (He MeHee 68 u)

Ha3Banue pa3gesa
(TeMBI) Kypca
(4HCI10 YacoB)

OcHoBHOe coepkaHue

OcHoBHbBIE BU/IBI 1eSITeTbHOCTH 00y4aK0IIUXCS

IIpocreiimmue
reoMeTpuiecKue
¢urypsi

U UX CBOHCTBA.
HN3mepenue
reoMeTpH4ecKuxX
BeJIUYHH

(14 9)

I[Tpocreiinme reoMeTpUYecKUe 0OOBEKTHI: TOUYKHU, IPSIMBIC, JIyIH H
Y1Jibl, MHOTOYT'OJIbHHUK, JIOMaHasd.

CMexHbIe 1 BEpTHUKAIbHBIE YTIIbI.

Pabota ¢ mpocTeimmmMu yepTekamu.

I/I3MepCHI/Ie JIMHEWHBIX U YTJIOBBIX BCJIIMYUH, BBIYHMCIICHUEC OTPE3KOB U

YTJIOB.

ITepumerp U IUIOIIAJb ¢uryp, COCTaBJICHHBIX w3

HPSIMOYTOJIbHUKOB.

®opMyJIMPOBATH OCHOBHBIE IIOHSATHS U ONPEACICHHS.

burypei,
BBIIOJIHATH

Pacno3naBarthb N3YyUYCHHBIC reOMETPUYCCKUEC

orpeaesiTh B3aHMHOC

YEepPTEK 10 YCIOBHIO 337a4H (C UCIOIb30BAHUEM CMBICIIOBOM OIOPBI:

ux pacrojIoKEHHUE,

HABOJISIIIHE BOMPOCHI W/IIIH alropuT™Ma YUeOHBIX JISHCTBHI).
IIpoBoauTh MpocTelINEe NOCTPOCHHUSI C IOMOILBIO LIUPKYIS U
JTMHEUKH.

H3mepsaTh IMHEWHBIE U YTIIOBBIE BETMUYMHBI TEOMETPHUYECKHUX H
MPAKTUIECKUX OOBEKTOB.

Onpenensite  «Ha TJa3»  pa3Mepsl
NPOBOIMTH IrpyOyIO OLIEHKY UX Pa3MEPOB.
PemaThb 3a1aun Ha BEIYUCICHNE AJIMH OTPE3KOB M BEJIMYMH YIJIOB.

PpCaIbHbIX O6’BGKTOB,

Pematnb 3aa4y Ha B3aMMHOC PaCIIOJIOKCHNUE TCOMECTPUUCCKUX

¢duryp.
IpoBoauTH KIACCU(PUKALUIO YTIOB, BBIYUCIATH JIHHCHHBIC U
YTJIOBBIC BEJIMYHMHEI, IIPOBOIUTH HECJIOKHBIE HEOOXO0IUMBIC

JIOKa3aTeNIbHbIE PACCYKICHHUSL.
3HAKOMHTBCS C UCTOPUEN pa3BUTHS TeOMeTPHH.




TpeyrojbHuKu
(22 v)

IMousitue O  PaBHBIX  TPEYroJbHHUKAX U TEpBHYHbBIC
MIPENICTaBICHUS O PaBHBIX (KOHTPYPHTHEIX) purypax. Tpu npusHaka
PaBEHCTBA TPEYTOJIBHUKOB.
[MpuzHaku paBEeHCTBA MPSIMOYTOJTbHBIX TPEYTOJIBHUKOB,
CBoiicTBO MeIMaHBI MPSIMOYTOJIEHOTO TPEYTOILHHKA.

PaBHOOeipeHHbIC 1 PABHOCTOPOHHHE TPEYyroybHUKY. [Ipr3Haky u
CBOIicTBa PaBHOOEPEHHOIO TPEYTOIbHHKA.

[IpoTuB GonblIeH CTOPOHBI TPEYTOIBHUKA JICKHUT OONBIIUH yTodl.
[Ipocreiliiue ~ HepaBeHCTBA B T€OMETPHUHU.

mpeyzonvruka. Hepasencmeo nomanoil.
[IpsamoyroneHBII TpeyronsHuK ¢ yrioM B 30°. [lepBoie

Hepasencmeso

TMOHATHA O 10Ka3aTCJIbCTBaX B rCOMETPUU.

PacrozHaBaTh mapsl paBHBIX TPEYTONBHUKOB HAa TOTOBBIX
yepTekax (C yKa3aHHEM TMIPU3HAKOB) IPH HEOOXOJUMOCTU C
BU3yAJILHOH OIIOPOM.

BbiBoauTh criencTBusi (PaBeHCTB COOTBETCTBYIOIIMX 3JIEMEHTOB) U3
PaBEHCTB TPEYTOJIbHUKOB.

®opmyJIMpOBaTH OTIpEIeTICHNS: OCTpPOYTOJIHOTO,
TYIOYTOJILHOTO, MIPSIMOYTOJIBHOTO, PaBHOOEPEHHOT O,
PaBHOCTOPOHHETO TPEYTrOJIbHUKOB; OHUCCEKTPHCHI, BBICOTHI, MEIUAHBI
TPEYToJIbHUKA; CEPEUHHOIO IEPIEHIUKYIIIpa

0Tpe3Ka; MepuMeTpa TPEyroJbHUKA P HEOOXOJAUMOCTH C OMOPOH
Ha aJITOPUTM IpaBUJIa.

@opMyJIHPOBATH CBOWCTBA U MIPU3HAKK paBHOOEIPEHHOTO
TPEyroJIbHHKA.

CTpouTh YepTeKy, peliaTh 3a1a4H C IOMOIIBI0 HAXOXKICHHS
PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHATh NPU3HAKA PABEHCTBA IIPSIMOYIOJBHBIX TPEYTrOJIBHUKOB

B 3amadyax (C HCIIOIb30BAaHUEM CMBICIOBOI OIOpBI: HABOIIINE
BOTIPOCHI W/WJIH alrOpUTMa YUeOHBIX JIeHCTBUI).

Hcnoab3oBaTh 1H(pOBBIE PECYPChl AJISA HCCIeI0BAHUS

CBOWCTB M3y4aeMbIX QUTyp.

3HAKOMMTBLCA ¢ HCTOPHEN pPa3BUTHS T€OMETPHUH.




ITapannejabHble
npsiMbie, CcyMmma
YIJIOB
TPeyroJibHUKA
(14 v)

[TapannensHble CBONCTBA.

COOTBETCTBEHHbIE W OIHOCTOPOHHHWE YIibl (00pa3oBaHHBIE MPH

npsIMBIE,  UX Hakpect nexarue,

NEepeCCUCHUU NTapalIC/IbHBIX ITPAMBIX ceKymeﬁ).

IIpu3Hak nmapaulenbHOCTH MPSAMBIX YEpPE3 PABEHCTBO PACCTOSHUM OT
TOYEK OJHOU NPSIMOU JJO BTOPOU MPSMOM.
CyMMa yIJIoOB TpPEYrOlNbHHUKA U MHOTOYI'OJIBHHKA.

BHeninue yrisl TpeyroisHUKa

@®opMyJIMPOBATH MOHATHE [TAPAJUIETBHBIX NPAMBIX,

HAXO0JMTb IPAKTUYECKUE TPUMEPBHI.

H3yuatp cBoOiicTBa YIJIOB, O0Opa30BaHHBIX TIPHU TEpPECEUECHUN
MapaJuIeIbHBIX NMPSAMBIX CEKYIIEH

IIpoBoauTs  g0Ka3atrenbcrBa.  DOpMyJHMpPOBATH  TeopeMy
MapayiebHOCTH ABYX HPSMBIX C MOMOIIBIO YTIIOB, 00Opa30BaHHBIX
MIpH NIEPECEUEHUH ITUX MPAMBIX TPEThEH MPAMO.

BeruncassTe cyMMy yIJIOB TPEYTOJIBHHKA U MHOTOYTOJIBHUKA.
Haxonuth  uncioBele 1 OyKBEHHbIE  3HAUCHUS] YITIOB B
FEOMETPHUYECKUX 33Ja4ax C UCTIOIb30BAHUEM TEOPEM O CyMME YTIIOB
TPEYTrOJbHUKA H MHOTOYTOJIBHUKA.

3HAKOMUTBHCSH C MCTOpPHEN Pa3BUTHSA TCOMETPUU.

OKpy:KHOCTBH U
KPYT.
I'eomeTpuueckue
MOCTPOEHMUS

(14 v)

OKpy>XHOCTh, XOpABI M AMAMETPhI, UX cBoiicTBa. KacarempHas k
OKpYy>KHOCTH. OKpY>KHOCTh, BIHCaHHAsI B yroi. [lowsmue o I'MT,
npumenerue 8 sadayax. buccexmpuca u cepedunmbvill nepneHOUKYIap
KaK ceomempuyeckue mecma mouex.

OKpy>XHOCTb, OITUCAHHAsA OKOJIO TPEYroJIbHUKA. BriucanHnas B
TPEYTOJIBHHUK OKPYKHOCTb.

Ilpocmetiuue 3a0auu Ha nocmpoenue.

DopMyIHPOBATH ONPeIe/IeHUsI. OKPYKHOCTH, XOp/bl, AUAMETPa U
KacaTeJlbHON K OKpyXHOCTH. M3y4yaTh HX CBOMICTBa, IIPU3HAKH,
CTPOMTB YEPTEKU.

HccnenoBarts, B TOM 4HCIIe HCMOJIB3YsI HM(POBBIEC PECYPCHI:
OKPY>KHOCTb, BIINCAaHHYIO B YIOJl; IIEHTP OKPYXHOCTH, BIUCAHHON B
yTOJI; PABEHCTBO OTPE3KOB KacaTEIbHBIX

Hcnonvzoeams memoo I'MT 0ns doxkazamenvcmea meopem o
nepeceueHuu OUCCEKMPUC Y2ll08 MPeyeObHUKA U CePeOUHHbIX
nepnenouKyIsApos K cmopoHam mpeyeonvruxa ¢ nomowjoio I'MT.
OBiageBaTh NOHATHSIMHU BIIMCAHHON M OINUCAaHHON OKpY>XKHOCTEH
TPEYrOJIbHUKA, HAXOAUTH LIEHTPHI ATUX OKPYKHOCTEH C OMOpPOH Ha
aNrOpUTM MpaBUIIa.

Pemath oCHOBHEIE 32124 HA MOCTPOEHMeE: YTIIa, PABHOTO
TAHHOMY; CepeIMHHOrO NePIEHANKYIIsIpa JAHHOTO OTPe3Ka; MPSIMOH,

IIPOXOAAIEeH yepes JTAaHHYIO TOYKY u
MIEPIICHIUKYIIPHON TaHHOW MIPSIMO¥; ONCCEKTPHCHI JAHHOTO YTJIa;
TPEYTOJIHUKOB [I0 pa3siU4HbIM  JJEMEHTaM  IIpU

HGO6XOI[I/IMOCTI/I C HaHpaBJISIIOH_[Cﬁ IIOMOIIBIO.
3HAKOMHUTHCHA C Hcropneﬁ Pa3BUTHUSA TCOMCTPHH.




IToBTOpEHHUE,
00001IEHHE
3HAHUH

@)

HOBTOpeHI/Ie nu O606III€HI/IC OCHOBHBIX ITOHSATHI U METOAO0B KypcCa 7
Kjacca.

Pemartn 3axaum Ha TIOBTOPEHUEC, WIINTIOCTPUPYIOIUEC CBA3U MCKAY
Pa3IMYHBIMHA YaCTAMHU Kypca.

8 kuace (ue Menee 68 )

Ha3zBanmue
pasaena (TeMbl)
Kypca (4uciio
4acoB)

OcHoBHOe coiep;kaHue

OcHoBHBIE BH/IBI IESITEJILHOCTH 00y4aI0MINXCS

YeThIpexyroabHUK U
(12 v)

[Tapannenorpamm, ero npu3Haku U cBoMcTBa. YacTHbIlE ciyyan
napaiesorpaMMoB (IpsAIMOYTOJIbHUIK, poMO,  KBajpar),
MPU3HAKU U cBoiicTBa. Tpanenus. PaBHoOoKast u IpsSiMOyToIbHAS
Tparnemuy.

Yoeoenue meouanuvl. Llenmpanvnasn cummempus

nx

N300paxkaTs 1 HAXOAUTH HA YEPTEKAX YETHIPEXYTOIbHUKN

Pa3HBIX BUAOB M UX DIIEMEHTHI.
DopMyJIMPOBATH onpeaeneHus: napaiienorpamma,
NpSAMOYToJibHUKa, pomOa, KBajgpaTa, Tpamneluud, pPaBHOOOKOI

Tpaneuuu, NpsMOyroJIbHON TPAIECLIMH.

Hcnonb30BaTh NpHU pelICeHHH MPOCTEHINMX 3a4a4 IPU3HAKU U
CBOMCTBA: Mapajie’orpaMmma, NpsiMOyrojbHUKa, pomMOa, KBajipara,
Tparenyy, paBHOOOKOH Tparnenny, IpSMOYToJIbHON TPaIeIHH.
IIpuMeHsATL MeTo[ yJIBOEHUS MEIHMAHBI TPEYTOJbHUKA C OIOpOM
Ha aJIrOPUTM IIPaBHIIA.

Hcnoab3oBaTh UQPPOBEIE pecypchl sl UCCIEIOBAHUS CBOWCTB
n3y4yaeMbIX GUryp.

3HAKOMHUTHCS C NCTOPUEH Pa3BUTHSI FeOMeTPHH.




Teopema PaJjieca u
TeopeMa 0
MPONOPUHMOHAIBH bIX
0Tpe3Kax, Noa00HbIE
TPEYroJIbHUKHA

(15 )

Teopema Daneca u meopema o0 npoONOPYUOHAILHBIX OMPEIKAX .
Cpenssas muHAA TpeyroubHUKa. Tpanenns, e€ cpeaHss JIHHUS.

Iponopyuonansisie ompesKu, nocmpoenue uemeepmozo
NPONOPYUOHALHOZO OMPE3Kd.

Ceoticmea yenmpa macc 8 mpey20ibHUKe.

THooobnvie mpey201bHUKU. Tpu NPU3HAaKa

noodobus mpeyeonvhuxog. llpakTuyeckoe mpuMeHeHne

IIpoBoauTH MOCTPOEHUS] C TIOMOIIBIO LHUPKYJIS M IJHHEHKH C
TEOPEMBI Qarreca " TEOPEMBI 0
MPOTIOPITUOHATBHBIX YETBEPTHIN

HCII0OJIb30BaHUC

OTpC3Kax, CTPOUTH

NPONMOPIUOHATIBHBI  OTPE30K C OHNOPOHM Ha  3pUTEIBHYIO

HarJsigHOCTh.

Haxoaute monoOHBIE TPEYrOJBHUKM Ha TOTOBBIX YepTEXax C
yKa3aHHEM  COOTBETCTBYIOUIMX  NPU3HAKOB  TOAOOWS  mpu
HEOOXO0AUMOCTH ¢ BU3YalIbHOM OMOPOIi.

Pemats 3amaud Ha MOJOOHBIE TPEYTONBHUKH C TOMOIIBIO
CaMOCTOSITETILHOTO ~ MOCTPOCHUSI  YepTe,er W HaXOXKACHUS
MOJOOHBIX TPEYTOJIEHUKOB MPU HEOOXOANMOCTH C HaIpaBIIsrOIIEH
HOMOIIIBIO.

MpoBoanTh A0Ka3aTENILCTBA C HCIOJIB30BAHHUEM IPHU3HAKOB
noJo0MsI HECJIOXHBIX TCOMETPHUUYECKHX 3aJad C ONOpoHd Ha
ANTOPUTM YYeOHBIX ACHCTBHM.

IpuMeHATH NONyYEHHBIE 3HAHUS TIPU PEIICHHUH I€OMETPHUYCCKHX
W TMPaKTUYECKUX 337a4 NpPU HEOOXOTUMOCTH C HaIlpaBIISrOIICH
HOMOIIIBIO.

3HAKOMMTBCSI ¢ MCTOPUEN Pa3BUTHUSI TECOMETPUH




Ilnomane.
Haxoxnenue
omaxei
TPeyroJibHUKOB

M MHOTOYTOJIbHBIX
¢uryp. Ilnomann
noi00HbIX (pUryp
(14 v)

[TonsTre 00 06IIEH TEOPUH TUIOIIAIH.

DopMyITBI IS DIOMIAAN TPEYTONbHUKA, MapaielorpaMma.
Ommnouwenue niowadei mpey2oabHUKo8 ¢ 00WUM OCHOBAHUEM
unu oougeil 8bICOMOol.

Buiyucnenue nnowaoeti cnosicnvix ghueyp uepes pazouenue Ha
yacmu u docmpoenue.

[Inomanu ¢uryp Ha Knerdaroit Oymare.

[Tnomanu nogoOHBIX Guryp. Beraucnenue miomnianei. 3agaun ¢
MPAKTUYECKUM COJACpIKaHUuEeM. Pewenue 3a0ay ¢ nomouwbio
Memooa 6CHOMO2AMENbHOU NAOUWAOU.

OgiaeBaTh NEPBUYHBIMH NPEICTABJIEHHAMHE 00 00IIICH

Teopun  Twiomanu  (Mepel), ¢GopmyaupoBaTh CBOICTBa
TUTOINA/IH, BBISICHATh WX HATJISIIHBIA CMBICTI.

[TpumensaTs (hopMyIIBI TUTIOIIA I napaujenorpamma,
TpPEeyroibHUKa,  Tpalelud C ONOpOW Ha  CIPaBOYHYIO
WHPOPMALHIO.

Mpumensits (bopMyIIBl TUTOTIAIH BBIITYKJIOTO

YeThIPEXYroJbHUKA YePe3 JUArOHAIN U YOl MEXy HUMU C
OIIOPOH Ha CIIPABOYHYIO HH(OPMALIHIO.

Haxoauts miomanu Guryp, n300paXEHHBIX HA KIETYaTON
Oymare, HCNOJIB30BaTh Pa30MCHUE HA YaCTH U IOCTPOCHHE.
Pa30upats npumepsbl UCIIOJIB30BAaHUS BCIIOMOTATENbHOM
TUTOILA/N JIJISl pEILICHHsI TeOMETPUIECKUX 3ajad.

Haxoguth miomagu  1oA0OHBIX  ¢GUryp ¢ ONOpoll Ha
CIIPaBOYHYIO HHPOPMAIIHIO.

BuruucasTh miomaayn pa3auuyHbIX MHOTOYTOJIBHBIX QUTYD.
Pematsb 3aga4m Ha MJIOMAJb C TPAKTHYECKUM COAEPIKAHHEM

IIOCJIC COBMCCTHOT'O aHaJIn3a.

Teopema
IIugaropa u
Hayaja
TPHUTOHOMETPHHU
(10 v)

Teopema Iludaropa, e¢
OO0patHas Teopema [Iudaropa.
Omnpenenenue TPUTOHOMETPHUYECKUX (PYHKIIHI OCTPOTO yIIa,

J0Ka3aTcIbCTBO U TOPHUMCHCHUC.

TPUTOHOMETPUYECKUE COOTHOILICHUS B IPSIMOYTOJIEHOM
TpeyrojabHuke. OCHOBHOE TPUTOHOMETPUUYECKOE TOKAECTBO.
CooTHomeHus MEXAy  CTOpPOHaMH B NPSMOYIOJBHBIX

TpeyrojbHUKax ¢ yriamu B 45° u 45°; 30° u 60°.

®dopmynupoBath Teopemy Iludaropa, ncnoanzoBarth e¢ B
MPAKTUYCCKHUX BBIYUCIICHUAX.

BrnaneTs MOHATHSIMH TPUTOHOMETPHYECKHUX (DYHKIMH OCTPOTO
yrJia, MPOBEPATH UX KOPPEKTHOCTb.

BruiBoauTH TPUTOHOMETPHUYECKUE COOTHOIIICHHS B
NPSIMOYTOJILHOM TPEYTOJIbHUKE C OMOpPOW Ha CIPAaBOYHYIO
WH(POPMALHIO.

Hccnenosatb COOTHOIIICHHS MEXKJIY  CTOPOHAMH B

MPSIMOYTOJIBHBIX TPEYTOJBHUKAX ¢ yriiaMu B 45° u 45°; 30° u
60° ¢ HampaBIAIONIEH TTOMOIIIBIO.
Hcnonb3oBath (bopmyIbt

TPUTOHOMETPUYECKOE TOMKAECTBO JUIsI HAXOXKACHUS

MIPpUBCACHUA nu OCHOBHOC

COOTHOIIEHUH MEXTy TPUTOHOMETPUIECKIUMH (PYHKITUIMHU

pa3NMMYHBIX ~ OCTPBIX YyIJIOB C ONOpPOMl Ha CHPaBOYHYIO




nHGOPMAITHIO.

IpuMeHATH TOAYYCHHBIC 3HAHWSA W YMEHHS MPH PEIICHHH
MPAaKTHYECKUX 3a1a4 (IPH HEOOXOAUMOCTH C OMOPOH HA aIrOPUTM
npaBuia).

3HAKOMHTBCH ¢ HCTOPHE PAa3BUTHS I'€OMETPUHU

Yriabl B
OKPY:KHOCTH.
Bnucannbie u
ONMCAHHbIE
4eThbIPeXyroJbHUK M.
KacaTteabHble K

Brnucannbele U LEHTpanbHBIE YIVIBI, YrOJl MEXIy KacaTelIbHOH H
XOPIIOH.

Yribl MEXIY XOPIAaMH U CEKYLIUMHU.

BrucanHele W ONUCAaHHBIE YETHIPEXYTOJIbHUKH, WX HPU3HAKH U
cBocTBA. [IpMeHEeHE 3TUX CBOWCTB IIPU PEILIEHUU T€OMETPUUECKUX

3aJad.

DopMyJHPOBATH OCHOBHBIE ONPEAETICHMS, CBA3aHHbIE C yIIaMU
B Kpyre (BIUCaHHBIN YTroi, IEHTPATbHBIA YTo).

HaxoauTe BnucaHHBIE YIJIBI, ONMpAIOIIMECS Ha OJIHY MIYyTYy,
BBIYMCJSITh YIJbl C IOMOLIBIO TEOPEMBI O BIIMCAHHBIX YIJIax,
TEOpEMbl O  BIHMCAaHHOM

YEeTHIPEXYTOJbHUKE, TEOPEMBI O

[EHTPAIBHOM YTJIe TPH HEOOXOANMOCTH C BU3yaITbHON OMIOPOA.

BHaHuUii (4 4)

OKPY3KHOCTH. B3anmHOe pacnosioxeHue IByX OKpykHocTel. Kacanue okpyxxnoctei. | McejienoBaTtb, B TOM 4YHCIE C MOMOIIBIO IHU(POBBIX PECYpCOB,

Kacanne o BIIMCAHHBIC MW OIIMCAaHHBIC ‘-ICTBIpéXyI‘OJ'H)HI/IKI/I, BbBIBOJAUTH UX

OKPpY:KHOCTENH N

(13 1) CBOWCTBA U TIPU3HAKH MTOCIIC COBMECTHOTO aHAJIH3A.
Hcnoab3oBaTh 5TH CBOWCTBA W MPU3HAKK MTPH PEIICHUH 33724

MoBTOpeHHe, [ToBTOpEHHE OCHOBHBIX MOHSATHI U METOJIOB KypcOB 7 M § KJIaCCOB, Pematnb 3a1a4m Ha MOBTOPEHHUE, HILTIOCTPUPYIOIINE CBI3H MEKIY

o0o0menue 000011IeHIE 3HAHUH. Pa3INYHBIMU YacTAMHU Kypca

9 kaacc (He meHee 68 )

Ha3Banue
pasaeJa (TeMbl)
Kypca (4ucio
4acoB)

OcHoBHOE Coa€EpKaHue

OcHoBHBIE BHUABbI JeATCJIBHOCTH oﬁyqamnmxcsn




Tpuronomerpus.

TeopeMbl KOCHHYCOB

Omnpenenenue TpuroHoMerpudecknx QyHkmuid yrimo ot 0° mo 180°.
Kocunyc u cuHyc mpsiMoro u tymoro yria. Teopema KOCHHYCOB.

@opMyJIHPOBATH OINpeaeJeHHs] TPUTOHOMETPUUECKUX (DYHKIMH
TYOBIX U OPAMBIX YIJIOB C BU3yalbHOW omopoil. @opMynupoBaTh
TEeopeMy KOCHHYCOB U TEOpEMY CHHYCOB (C painycoM OIHCaHHOM

U CHHYCOB. (O6obmennass) TeopemMa CHHYCOB (C  paadycoM  OIUCAHHOHN OKpYKHOCTH)
Pemenne OKpyXXHOCTH). HaxokJneHne JAIMH CTOPOH ©  BEJIHYHH  YIJIOB PeH}l,aTb TpéyroanHKI/I ¢ OmOpOH HA AITOPHTM yeGHEIX
TPE€YroI-HUKOB TPEYrOJIbHUKOB. JeHCTBHIA.
(16 4) dopmyna IIOMALU TPEYTONBHHUKA Yepe3 IBE CTOPOHBI M YTOJl MEXKAY | PemaTs NpaKTHYeCKHe 3aJa4H, CBOASIIHECH K HaXO0KAEHHIO
HuMH. QopMyna IO 1 YeTHIPEXYTrodbHUKA Yepe3 ero JUaroHalu | | pa3JIMYHbIX 371eMeHTOB TPeyroJbHUKA.
YTOJ MEXLy HUMH.
IpakTHveckoe MpUMEHEHUE JOKA3aHHBIX TEOPEM.
IIpeoGpasoBanue THonamue 0 npeobpa3zoearuul noooobus. OcBauBaTh mnoHsiTHe mpeoOpazoBaHus momoOus. HccienoBaThb
noxoous. CoomeemcmeenHvie s1emMeHmbl NOOOOHBIX huzyp. OTHOIIICHWE THUHEWHBIX 3JEMEHTOB (UTYp TpH TpeoOpa3oBaHUU
Merpuueckue Teopema o npoussedeHun ompesKos xopo, meopema o npousgedenuu|nonodus. HaxoauTs npumepsl MOXOOMS B OKPYXKArOMICH
ompeskos cexyujux, meopema o keaopame kacamenvoti. Ipumenenue| ACHCTBUTEIBHOCTH.

COOTHOILICHHUA B

Boigooump mempuueckue coomHouenus Mexcoy ompesKamu xopo,

OKPY:KHOCTH 6 peuleHuU 2eOMempuUecKux 3a0au.

(10 1) CeKYWUX U KACAMENbHbIX C UCNONb308AHUEM BNUCAHHBIX Y2l06 U
HOOOOHBIX MPEY2ONIbHUKOS.
Pewamp ceomempuueckue 3a0auu u 3a0a4u U3 peanrbHoll HCUSHU C
UCNONbL308aANUEM NOOOOHBIX MPEY2ONbHUKOS.

BekTopsl Omnpenenenue BEKTOPOB, CIOXKEHNUE U PA3HOCTh BEKTOPOB, Hcnoab30BaTh  BEKTOphl  KaKk  HANpPaBICHHBIE  OTPE3KH,

(12 1) YMHOKEHHE BEKTOpa Ha YHCIIO. HCCIe0BaTh T'€OMETPUUSCKHN (TepeMenieHne) u  (H3MIeCKUid

@uU3HYECKUI U TEOMETPUYECKUI CMBICIT BEKTOPOB. Pasnoxenue
BEKTOPA IO JBYM HEKOJIIMHEAPHBIM BekTopaM. KoopauHaTsl

BEKTOpA.

CkanspHoe Ipou3BEAEHNE BEKTOPOB, €r0 IPUMEHEHHE AJIs
HaXO0XACHUA JTJIUH U YTJIOB.

Pemenwne 3a1a4 ¢ IOMOIIBIO BEKTOPOB.

[IpyuMmeHeHne BEKTOPOB ISl pEILICHUS 3a/1a4 KHHEMATUKHA U MEXAHUKH.

(cnia) cMBICTIBI BEKTOPOB € ONOPON Ha BOIIPOCHBIH ILIaH.

3HaTh ompejejeHUs] CyMMBl U Pa3HOCTH BEKTOPOB, YMHOXKEHUS
BEKTOpa Ha YHCJIO, UCCIeJ0BATh T'€OMETPUUECKUN U (Qr3NIeCKUil
CMBICIIBI 3THX ONepauui.

Pemare reomeTpuueckue 3a1auu ¢ UCIOIb30BaHUEM BEKTOPOB.
PackaagpiBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Hcnonb3oBaTh CKaJIspHOE MPOU3BENECHHE BEKTOPOB, BBIBOAUTH

€r0 OCHOBHBIE CBOMCTBA.

BuIuucasiTh CyMMy, pa3HOCTh U CKAJIIPHOE TTPOM3BEICHUE
BEKTOPOB B KOOpJUHATAX.
IIpuMeHsATH CKaISIPHOE MPOU3BEIACHUE TSI HAXOXKIACHUS JJIUH U

YIJIOB.




JexapToBbl JlexapTOBbI KOOPAMHATHI TOUYEK Ha MJIOCKOCTH. OcBauBaTh NOHSITHE IPIMOYTOJIBHON CUCTEMbI KOOPIMHAT,
KOOPAMHATHI Ha | Ypaenenue npamoii. YrnoBoit ko3pduimeHt, TaHreHe yriia HaKJIOHa, | IEKapTOBBIX KOOPJMHAT TOUKH.
IJIOCKOCTH napajienbHble U epIeHANKYIISPHBIEC TPSIMBIC. HccaenoBath ypaBHEHUE NIPSIMO M OKPY>KHOCTH € OTIOPOY Ha
9 v) YpaBHeHHE  OKpY>KHOCTHU. HaxoxieHue  KOOpPAMHAT — TOdek | BOIPOCHBII ILTAH.
IIEPECEUYECHUA OKPYKHOCTH U HpﬂMOﬁ. Haxoants LCHTP U paanyC OKPYXHOCTH I10 ee YpPaBHEHHUIO.
MeToa KOOpAUHAT MPH PELICHUH TEOMETPHUESCKHX 3a/1a4. Pemath 3aga4n Ha HAXOXKJCHHUE TOUCK NIEPECEUCHUS MIPSIMBIX U
Hcnonp3oBaHue MeTo1a KOOPAWHAT B IPAKTUUECKUX 3a1a4ax OKPY>KHOCTEH C MIOMOILBIO0 METO1a KOOPAKHAT.
Hcnonb3oBaTh CBOWCTBA yriioBOro Kod(h(uimeHTa mpsiMoN mpu
pELIeHnH 33/1a4, Il ONpeieNIEHUs] paCIOI0KEHHS MPSIMOH.
IIpuMeHATH KOOpAMHATHI TPH PELICHUHM TEOMETPHUUYECKHX H
MPaKTUYECKUX 3afad, Ui MOCTPOCHUSI MaTEMAaTUIECKUX MOJIeIeH
peasIbHBIX 3a7a4 («MEeTO KOOPIUHATY).
Ionb3oBaThes U1 MOCTPOCHUS U UCCIIEOBAaHUN
UG POBEIMH PECYPCAMHU.
3HAKOMUTBCS ¢ HCTOPHEl Pa3BUTHS FEOMETPUN
IpaBuabHbie I[TpaBuIiibHBIE MHOTOYTOJIBHUKH, BBIYHUCICHUE UX 3ieMeHToB. Yncio | ®opmyaupoBars oIpezieneHne TIPaBIJIBHBIX
MHOTOYrOJIbHMKH. | M JUIMHA OKPYXXHOCTH. J[IMHA JyTM OKpYXHOCTH. Panuannas mepa|MHOTOYTOJIPHUKOB, HAXOAUTH UX 5JICMCHTDI.

JimHa okpykHOCTH
U IJIOIIAAb KPYra.
Bbruucienue
mJiomaaen

84)

yria.
[Inomanp Kpyra W ero D3i1eMeHTOB (CeKTopa M  CErMeHTa).
Brruucnenue romaneit Guryp, BKIIOUAIOMIKUX HJIEMEHTHI KpyTa.

IHoab30BaTbeA TOHSTHEM JUIMHBI OKPYXXHOCTH, BBEIECHHBIM C
MOMOIIBIO TPABUJIBHBIX MHOTOYTOJIbHUKOB, OMPeAeasiTh 4YKUCIIO TT,
JUIMHYIYTH U paJlaHHYI0 MepY yIia 1o o0pasiy.

IIpoBoauTh mepexox OT pajHMaHHOW MEphl yria K IpalyCHOU U
Hao0OpOT 10 BU3YaJIbHOI omope.

OnpenesasiTe miomane Kpyra.

BeiBoguTth opmysl (B TpagyCHON U paJiHaHHON Mepe) s

JUTAH JIyT, TI0MIa/Iel CEKTOPOB U CETMEHTOB C OTIOPOM Ha
BOIPOCHBIH IJIaH.
Boruncaars  mtomanu ¢uryp, BKIIOYAIOLIIMX 3JIEMEHTHI
OKPY’KHOCTH (KpyTa) ¢ OIOpOi Ha CIPAaBOYHYIO HH(OPMALIHIO.

HaxoauTsp 1Iomaay B 3aa9ax peaybHOM KU3HU.




JBusKeHUsT Tonsamue o 08udiceHuy NIOCKOCMU. Pa30upaTh mpuMepsl, WUIIOCTPHPYIOIINE MOHSTHS IBHKEHUS,
IUIOCKOCTH THapannenvuvuii neperoc, nogopom u cummempust. Ocu u yeumpoi OCHTPOB K OCCU CHUMMCTPHH.
(6 1) cummempu. ®opMyIMpoOBaTh  ONpPEICICHUS  NapaUIeIbHOTO  IepeHoca,
Tpocmetiue npumenenus 6 pewenuy 3a0a. MOBOPOTa M OCEBOM CHMMETPHH C BH3yaJbHOU omopoii. Haxonurs
HETIOJIBMKHBIC TOUKH 110 00pasiry.
HaxoauTh TEHTPHI M OCH CHMMETPHHA NpOCTeUux (uryp mo
o0pasiry.
IIpumenamo napannenbubii NepeHoC U CUMMEMPUIO NPU peuleHul
2eomempuieckux 3a0ay (pazoupams npumepsl).
Hcnonvzoeams 015 nocmpoenusi u uccie0o8anuil yugpposwle
pecypcbi.
IloBTOpEHME, [ToBTOpEHNE OCHOBHBIX TIOHATUH U METOJIOB KYPCOB 7—9 KI1accoB, OnepupoBath NOHATHSAMH: (QHUIypa, TOYKa, NpAMas, Yroi,
00o0IeHHe, 0000MICHHE i CHCTCMATH3AIHS 3HAHUI. MHOTOYTOJIbHUK, paBHOOEIPEHHBIN u PaBHOCTOPOHHHIA
cHCTEMATH3AMS Ilpocrefime  reomerpudeckue  GuUrypel M HX  CBOHCTBA. | rpeyronpHUKH, IPSMOYTOJIBHbIA TPEYTOIBHHK, MEAUAHA,
SHAHMIZ 7 H3mepenne reoMeTprHYeCKUX BEJTHYHH. TpeyroIbHUKH. OncceKTpuca U BBICOTa TPEYTOJIbHUKA, MTapauIeIorpaMM, poMo,
) [TapaienpHble U NEPIEHANKYISAPHBIE TIPSMBIE. HPAMOYTOJIbHUK, KBApAaT, TPAICHUA; OKPYKHOCTD, KacaTelbHasd,
OkpyXHOCTH © Kpyr. ['eomerpuueckue mocTpoeHusi. Yrisl B |PABCHCTBO U nono6ue Guryp, TpeyroabHIKOB; HAPaUIENbHOCTD
HEPIeHANKYIISPHOCTD OpSIMBIX,  yTOJ
OKPY>KHOCTH. Briucannbie u OITMCaHHBIC OKPY)KHOCTH
MEXIy  IMPSAMBIMH, CAMMETPHUS OTHOCHUTENIBHO ~ TOYKH W
MHOTOYTOJIEHHKOB. IPSIMOH; JUTMHA, PACCTOSIHUE, BEJIMYMHA YTJIa, TUIOIIA/Tb, IEPHMETP.
[psiMast 1 OKPYKHOCTb. Hcnonb3oBaTh (popmyasr: nepuMeTpa M IUIOIIAJN
eThIpeXyroMbHUKH. Brincanmubie n OTMCAHHBIC | \oroyroIbHUKOB, JUTMHBI OKPY>KHOCTH U ILIOIIAH Kpyra, 00beéMa
YeTHIPEXYTOJIbHUKH.

Teopema Iludaropa m Hauama tpuroHoMmeTpuu. Pemrenue oOmmx
TPEYTOJILHUKOB.

[IpaBunBHBIE MHOTOYTOJIBHUKU.

[IpeoOpazoBanust 1utockoctu. JIBwkenus. IlogoOue. Cummerpus.
[Tnomane. Beraucenue mnomaneii. [nomaau nogo0HeIx Guryp.

HeKapTOBBI KOOpAWHAThI Ha IIJIOCKOCTH. BeKTOpBI Ha IJI0CKOCTH.

MPSIMOYTOJIBHOTO Hapasuiesenuesa.
OnepupoBaTh NOHATHAMU: IPIMOYTOJIbHASI CHCTEMa KOOPAMHAT,
BEKTOP; HCMOJb30BATH 3TH MOHITHS U MPEICTABICHUS JaHHBIX
Y peleHUs 3a/1a4, B TOM YHCIIE U3

JOPYTUX Y4eOHBIX IPEAMETOB.

Pemars 3aa4M Ha [IOBTOPEHUE  OCHOBHBIX IOHATHH,
WJUTFOCTPALMIO CBSI3€M MEKIY Pa3Ju4yHbBIMU 4acTsIMU Kypca.
Bei0upaTh MeTOI [T pemeHHs 3a1a4H.

Pemath 3aga4y 13 OBCEIHEBHOM KU3HU.




TEMATUYECKOE IINTAHUPOBAHME YYEBHOI'O KYPCA «BEPOSITHOCTh UCTATUCTHUKA»
(IO TOAAM OBYYEHUSI)

7 knacc (He MeHee 34 1)

HazBanue
pa3nena (TemMbl)
(umcii0 yacos)

OcHOBHOeE coiep:KaHue

XapakTepucTHKA JesITeIbHOCTH 00y4alomuxcs

IIpeacraBienue
JAHHBIX
(74)

[MpencraBnenue MaHHBIX B TaOnuiax. [IpakTHYeckue BBHIYHUCICHUS
1o TaOJWYHBIM JTaHHBIM. VI3BeUeHrne U HHTEPIPETALUS TAOINIHBIX
nanHbix. [IpakTndeckas padbora

«Tabonuue.
I'padmaeckoe
CTOJIOMKOBBIX (CTONOYATHIX) aWarpaMM. YTeHHE U TMOCTPOCHUE

NpeacTaBJICHUE JaHHbBIX B  BHUAE KPYTOBBIX,

muarpamm. [Ipumepsr gemMorpaduyeckux quarpamm.

[TpakTrueckas padora «JluarpaMMabiy.

OcBanBaTh Ha 0a30BOM YPOBHe CHOCOOBLI IIPEICTaBICHUS
CTATUCTUYECKUX JAHHBIX U YHCIOBBIX MAaCCHBOB C TOMOIIBIO
TaOJIMII U TUArpaMM C UCIIOJIb30BAHUEM AKTYaTbHBIX M BaXKHBIX
JaHHBIX (IeMorpaduyeckue JaHHBIC, IIPOU3BOJICTBO

NPOMBIIUICHHOW UM CEJIbCKOXO3SUCTBEHHOM  NMPOAYKLHU,
OOIIECTBEHHBIC U IPUPOAHBIC SIBICHUS).

H3yuatp MeToabl pabOTHI C TAOMUYHBIMH M TpadUIeCKIMH
MPECTABICHUSIMH JJAaHHBIX C TIOMOLIbIO HH(POBBIX PECYPCOB B

XO07Ie IPAaKTUYECKUX padoT (C HaNpaBJISIOIeH TOMOIIBIO).




OnucarejibHas
CTAaTHCTHKA
84)

Yucnossle Habopbl. CpenHee apupmeTnueckoe. Meauana
4YKCcI0BOrO Habopa. YcroiunBocTh MeauaHsl. [IpakTuieckas
pabora «CpenHue 3HAUCHUSY.

Haunbonpiiee n HanMeHbIIee 3HAYEHUS YHCI0BOro Habopa. Pazmax.

OcBauBaTh Ha 0230BOM yYpOBHE MOHATHSA: YHCIOBOW HAOOD,
Mepa LEHTpalbHOH TeHICHUUH (Mepa LeHTpa), B TOM 4YHCIe
cpemHee apupMeTHIeCKoe, MeIhaHa.

OnuchbIBaTh CTaTUCTHYECKHE NAaHHBIE C TIOMOIIBIO CPEIHEro
apupMeTHIeCKOro W  MemuaHbl. Pemare 3amaum  (c
HCTIONTF30BaHUEM 3PUTEIHHON HATTISTHOCTH W/WIHA BepOaTbHON
OTIOPHI)

HN3yuyatp cBoOiicTBA CpEIHUX, B TOM 4YHUCJIE C [OMOUIBIO
nru(pOBBIX PECypcoB, B XOAE MPaKTHUECKHX pador, (c
HAIPAaBISIONIEH TOMOIIBIO).

OcBauBaTh Ha 0230BOM YPOBHe MOHSITUSI: HauOoIbIIee U
HauMeHbIIIee 3HAYeHUS YHCIOBOTO MacCHBa, pa3Max.

Pematey 3agauum Ha BBIOOp crmocoba omHCaHWS JAaHHBIX B
COOTBETCTBHH C MPHUPOION AAHHBIX U HEISIMH HCCIETOBAHUS C
HaIpaBJISOLEH TOMOIIBIO.

Cayuaiinas
H3MEHYNBOCTH
64)

Cnyyatinas uzmenuugocms (npumepsvl). Yacmoma 3uavenuii 8
Mmaccuse oannvix. I pynnuposka. I'ucmoepammei.
IHpaxmuueckas paboma « Ciyuaiinas usmeH4ugoCmy ».

Oceausamp nonamus: yacmoma 3Ha4eHull 8 Mmaccuge OaHHLIX,
SPYRNUPOBKA OAHHBIX, SUCTOSPAMMA.

Cmpoums 2ucmozpammsl o 06pasyy
Oceausamp cpaguueckue npedcmasienus pasHbix GUA08

CAYYAUHOU USMEHYUBOCMU, 6 MOM Uucie ¢ HNOMOUDBIO
Yupposvix pecypcos, 6 xo0e NpAKmu4ecKol pabomul.

BBenenue B
Teopuio rpagos
(49)

I'pagh, eepwuna, pebdpo. Ilpedcmasienue 3a0ayu ¢ NOMOWBIO
epagpa. Cmenenv (sanenmuocms) eepuunvl. Hucno pébep u
cymmapuas cmenenv eepuiuH. Llenv u yukn. Ilymv 6 epage.
Ilpeocmasnenue o cessnocmu epaga. O6x00 epagpa (irepos
nymy). Ilpedcmasnenue 06 opueHmMupo8anHvix 2pagax.

Oceausamp nonamus: zpag, eepuiuna zpagha, peopo epaga,
cmeneHb (6aieHmHOCmb gepuitiHbl), yens u yuxi. Oceausamso
noHsIMUA: nyms 6 2paghe, 3nepos nymo, 06x00 epaga,
OPUESHMUPOBAHHBL 2PA.

Obcyrncoamsp peuienue 3a0auu HA NOUCK CYMMbl CHmeneHell

sepuun epaga, na nouck odxooa epaga, Ha NOUCK nymeu 6
OPUEHMUPOBAHHBIX 2paghax ¢ HANPasIAIOWEl HOMOWbLIO.

Ocseausamb cnocodvl npeocmasienus 3a0ay U3 Kypcd
aneebpwvi, 2eomempuu, meopuu 8eposimHocmeti, Opyeux




npeomemos ¢ nomowppio  epagos  (kapmoel,  cxemul,
JNeKmpuyecKue yenu, (OYHKYUOHAIbHbIE COOMEENCMEUs) Ha
npumepax.

BeposiTHOCTB U

Cnyyainoii onvlm u cayuatiHoe cobwvimue. Beposmuocme u

Oceaueamp noHAmMUA: CIYUAUHBIL ONGIM U  CIAYYaliHOe

4acTrora yacmoma coovimus. Ponb  Man08epOAMHLIX U NPAKMUYECKU | coOvimue, MAano8eposmuoe U NpaKmuyecku 00CmOBepHOe

CIIy4aifHOTO 00CmogepHbIX cobbimuii 6 npupode u 8 obwecmge. Monema u | cobvimue.

co0BITHS USPATLHASL KOCMb 8 MeOPUU 6ePOSIMHOCHIEN. H3yuams  3uauuUMOCMb  MATIOBEPOSMHBIX cobvimuti 8

(4 v) Ipaxmuueckas paboma « Yacmoma gvinadenust opiay. npupode u 0bwecmee Ha 8adICHbIX NpUMEPax (asapul,
Hecuacmmvle Cyyau, 3awuma NepPCOHANLHOU
ungopmayuu, nepedaia OaHHLIX).
H3yuams ponv Kraccuueckux 6eposmHoCmubIX Mooenell
(MoHema, uepanvHas Kocms) 8 meopul 8ePoOsIMHOCELL.
Habnwoams u uzyvams uacmomy cooblmuii 8 HpOCMbIX
9KCHEPUMEHMAX, 8 TMOM YUCAE C NOMOWbIO YUPDPOBGLIX
pecypcos, 8 xo0e npaKmu4eckol pabomal.

O060011eHuE, [Mpencrasnenue JIAaHHBIX. OnucarenpHas CTaTUCTHKA. IMoBTOPATH U3yUYEHHOE ¥ BBICTPAUBATH CUCTEMY 3HAHHH.

KOHTPOJIb BeposTHOCTS ciry4aitHOTO COOBITHSL. PemaTh 3amaydm Ha MPEICTABICHUE W OMHCAHUE JAHHBIX C

5y IIOMOIIBIO HU3YYEHHBIX XapAaKTEPUCTHK C HalpaBISIOIEH

IIOMOIIBIO.

O0cyx)naTh MpUMeEpbI CITyYaitHBIX COOBITHH,
MaJIOBEPOATHBIX U MPAKTUYCCKU JOCTOBEPHBIX CHy‘IaﬁHBIX

COOBITHIA, MX POJIH B IPUPOJIE U KU3HU YEIOBEKa

8 kyacc (He MeHee 34 4)

Ha3Banue pa3zjiesna
(TembI)

OcHoBHOe coep:kaHHne

XapakTepuCTHKA JeSITeJIbHOCTH 00y4AI0IMXCst




(4HCI10 YaCcoB)

IToBTOpEHUE
Kypca 7 Ki1acca
44)

[pencraBnenue JAHHBIX. OnucarenbHas CTaTUCTHKA.
CayuaiiHast "3MeHUMBOCTh. CpellHue YHCIOBOro Habopa.
Crnyuaiiapie coObITHSI. BepositHOoCTH 11 wacToThl. Kimaccuueckue

MOJIEJIM TEOPUH BEPOSITHOCTEH: MOHETA M HTPabHast KOCTb.

IToBTOPATH U3yUYEHHOE U BBICTPAMBATBH CUCTEMY 3HAHUU.
PemaTts 3aga4u (1o BU3yaJbHOI 0MI0pe) HA NIPEACTABICHUE U
ONMCAaHUE TaHHBIX C TOMOIIBIO U3YYEHHBIX XapaKTEPUCTHK.
Pematp 3aga4u (110 BU3yaJbHOM OmOpe) HA MPEICTABICHUE
CPYNIIMPOBAHHBIX ~ JAHHBIX W ONHCAHHE  CIIy4alHOHU
M3MEHYNBOCTH.

Pemats 3agaum (Mo BHU3yaJIbHOW OMOpe) HAa OMpeiciiCHUE

YacTOTBl CIy4ailHBIX COOBITHH, OOCYXICHHE TPUMEPOB

CIlydailHbIX  COOBITWMH, MaJOBEPOSTHBIX U MPAKTUYECKU

JOCTOBEPHBIX CIy4YallHBIX COOBITHH, MX POIU B TPHUpPONE U
JKU3HU YEJIOBEKa.

OnmucarejibHast Omxnonenus. [ucnepcus yuciogozo nabopa. Cmanoapmuoe Oceausamy  nouamusa: oOucnepcus U  CMAHOAPMHOE
CTATHUCTHKA. OMKIOHEHUe YUCTI08020 Habopa. [Huazpammsl pacceusanus. OMKIOHEHUE,  UCNONB306aMb MU XAPAKMEPUCIUKY  OJIs
Paccenanue ONnUCANUA PACCEUBAHUA OAHHDBIX.
AaHHBIX Yuacmeosams 6 o6cyyucoenuu unomesst 06 omcymcmeuu
(41 WU HATUYUY CE3U NO OUASPAMMAM PACCEUBAHUSL.
Cmpoums ouazpammvl pacceusanusi N0 UMEOWUMCST OAHHbIM,
8 MOM YUCIe C NOMOWDBIO KOMNbIOMepa (HOCie COBMECTHO20
ananusa).
MHuoxecTBa MHOKeCTBO, TOAMHOXKecTBO. Ormeparuu  Hagx MHOXecTBamu: | (OcBaMBaTh MOHATHS: MHOXECTBO, JJIEMEHT MHOXECTBA,
4 4) o0wveMHEHNE, TIepecedeHue, nonoiaHenne. CoiicTBa onepanuid Hayg | TOAMHOXECTBO.
BbInoaHATH onepanuu HaJl MHOXECTBAMU:

MHOXECTBaAMMH: MEPEMECTUTEIILHOC, COYCTATCIBbHOC,
pacnpeacanuTCIbHOC, BKIIIOYCHUA.

I'paduyeckoe npecTaBIeHHE MHOXKECTB.

o0BeIMHEHUE, TIepeceYeHHe, TONoTHEeHHe (TI0 00pasiry).

Hcnoan3oBaTth CBOICTBA: MIEPEMECTUTEIILHOE,

COYCTATCIIBHOC, pacupeaCIMTCIIBHOC, BKIIFOYCHUA (C
HUCIIOJIBb30BAHUECM BHSyaHLHOfI OHOpBI).

Hcnonb3o0BaTh rpaduieckoe mpeacTaBIeHHe MHOKECTB




MIPY ONMCAHUU PEATBHBIX MPOLIECCOB U SIBIEHUH, IPHU pEIIeHUN
3aJad M3 JPYrux Yy4eOHBIX TMPEeIMETOB H KypcoB (C
HCTIOJIb30BaHUEM BU3YaJIbHOW OIIOPHI).

BepositHOCTH
CJYYaHHOro
co0bITUS
(6w

OnemMeHTapHbIE COOBITHSL. Cryuaiinbie COOBITHSI.
BnaronpustcTByIomue sneMenTapHbie coObITHs. BeposTHOCTH
coOBITHIA. OTIBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
coObrTuaMU. CITyqaiiHbIH BEIOOD.

[IpaxTrueckas padota «OmBITE ¢ PABHOBO3MOXHBIMH

QJICMCHTApHbIMHA COOBITHSIMI.

OcBauBartb Ha 0a30BOM YPOBHE IOHSITUSI. 3JIEMEHTApHOE
coOpITHEe,  CiIydailHOe  cOObITHE  Kak  COBOKYITHOCTH
OTaronpHsATCTBYIOIINX 3JIEMEHTaPHBIX COOBITHIA,
PaBHOBO3MO>KHBIE 3JIEMEHTAPHBIE COOBITHUSI.

Pemath 3agaun Ha BEIYUCIICHHE BEPOSTHOCTEH COOBITHIA 11O

BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITHI CITy4aifHOTO OIBITA (C
WCTIOJIb30BaHUEM 3PUTENBHOM HATIISIIHOCTH W/WIIN BepOanbHOM
OTIOPBI).

Pemate 3ama4ym Ha BBIYHMCICHHE BEPOATHOCTEH COOBITHI B
OMBITaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTapHbIMU COOBITHUSIMH, B
TOM YHCJIE C IIOMOINBIO KOMIIbIOTEpa (C HCIOIB30BaHUEM
3PUTENHHON HATTIAAHOCTH W/UIIH BEpOALHON OTOPBHI).

IIpoBoaMTE M H3Y4YaTh ONBITHI C PABHOBO3MOKHBIMHU
AIIEMEHTAPHBIMU COOBITUSAMHU (C UCMIOJIB30BAHHEM MOHET,
UTpaJTbHBIX KOCTEH, Ipyrux  Mojeneil) B xoxe

MPaKTHYeCKOH paboTel (c UCTIOJIB30BAHUEM
BU3YaJIbHOM OIOPBI).

Beenenue
Teopuio rpagos
(4 )

Ceoticmea depesa: €0UHCINBEHHOCMb nymu,

Jepeso.
cyujecmeosane SUCAYEl 8EPULLHbL, CB5A3b MENCO)Y YUCTIOM BEPULUH U

yucnom pebep. Ilpasuno ymHooicenus.

Oceausamp nonamusa: depego Kax epagh Oe3 yuxia, sucadas
eepuiuna (nucm), 6emev Oepesda, nymov 6 oepege, OUAMemp
Jepesa.

H3yuams ceoiicmea Oepesa: cywecmseosanue gucsyell
BEPUIUHDI, €OUHCTNBEHHOCTD nymu  medxcoy — 08yms
BEPULUHAMU, CBS3b MENCOY YUCTOM BEPUIUH U YUCTOM PEDEp.
Yuacmeoeamv ¢ obcyscoenuu pewrenusn 3adauu na nouck u
nepeuucienue nymeti 6 oepese, ONpeoeleHue 4Yucid epuiun
unu pébep 6 depege, 00x00 OUHAPHO20 depesa, 8 MOM YUCIe C
npUMeHeHUuemM Npasua YMHONCEHUS.




Cayuaiinble
co0bITHS

@)

IIpomueononosicnoe cobvimiue. Juazpamma  Oiinepa.
Obveounenue  u nepeceyenue coobIMul. Hecosmecmuule
cobvimus. Dopmyna crodxcenus geposmuocmeil. Ilpasuno
VMHOJCEHUS 8eposAmHOCmell. Ycnosnas 8EPOAMHOCb.
Hesasucumvie coobImusL. Ilpeocmasnenue cayuatinozo
IKCnepuMenma 8 guoe oepesa.

Oceausamv  NOHAMUA.  63AUMHO  NPOMUBONOLONCHDIE
cobvimusi, onepayuu Hao coodvimusimu, odveduHenue U
nepeceuerue codvimuil, ouazpamma Jirepa (Diinepa—
Benna), coemecmuvie u necoemecmmuie coovimusl.

H3yuame meopemut 0 seposmuocmu 00beOUHeHUsE 08YX

cobvimuil (hopmynvl crodiceHUs 8ePOAMHOCHEL).

Yuacmeosamw ¢ o6cyscoenuu pewsenun 3a0auu, 6 mom uucine
onpeodenenue  8eposmMHOCmel
00beOuHeHUs U nepecederus cooblmull ¢ NOMOWbIO YUCTOBOLU

opmynv

meKcmoeble 3a0aqu HA

npamoti, OJuazpamm  Diinepa, CR0dICeHUs.

6eposimHocmell.
Oceausamp HOHAMUA.

npaeujio YMHOOCEHUA

6EpOAMHOCIEN, YCTI0BHAS BEPOSMHOCING, HE3AGUCUMbIE
cobvimus 0epeso CryHauHo20 ONbIMA.

Hzyuams ceolicmea (onpedenenus) He3a8UCUMBIX

cobvimuii.

Yuacmeosamv 6 obcyicoenuu pewenusn 3adauu  nHa
onpeoenenue U UCNOAb308AHUE HE3ABUCUMBIX COObIMUII.
Yuacmeosamov 6 obcyicoenuu pewenus 3adauu na nouck
6EPOSIMHOCIEN, 8 MOM HUCNe YVCIOHBIX, C UCNONb308AHUEM
oepesa Cryuatino2o onvimd.

O06001IeHuE,
KOHTPOJIb
(4 9)

IMpencraBnenne naHHbix. OnucaTenbHas CTaTUCTHKA. [ padbl.
BeposTHOCTD Ciy4aiiHOTO COOBITHSI. DJIEMEHThI KOMOMHATOPHKH.

IHoBTOPATH
3HAHUMN.

H3YyHUCHHOC H BbBICTPpauBaTh CUCTEMY
Pemathb 3aJavYu Ha NPCACTABJICHUC M OIMMCAHHUE OAaHHBIX C

TTOMOTIIBIO M3y4YeHHBIX XapaKTEePUCTHK (c
HCIOJIb30BaHUEM BU3YaIbHOU OTIOPHI).

Yuacmeoeamv 6 obcyycoenuu pewenus 3anauym ¢
MIpUMEHEHUEM rpagoB.

Pemiate 3agauM Ha HaxoX/IEHHE BEPOSTHOCTH CIy4YaillHOTO

COOBITHS 110 BCPOATHOCTAM 3JICMCHTAPHBIX CO6BITHﬁ, B TOM




YHuciI€ B ONBITaX C PAaBHOBO3MOXXHBIMH BIIEMEHTapHBIMHU
COOBITHSIMH (C BU3YaIbHOU OTIOPOiA).
Yuacmeoeamv 6 obcyyucoenuu pewenus 3anaum  Ha

HaxO0XJICHHE BEPOATHOCTEH OOBEOWMHEHHUS W TIepecedeHus
COOBITHIA, B TOM YHCIIE HE3aBHCHUMBIX, C HCIOIb30BAaHHEM
rpaduuecKkux MpeaCTaBIEHUH U JepeBa CIIydaifHOTO OIIBITA.
Yuacmeosamv ¢ ob6cyyncoenuu pewenusn 3agaum  Ha
TepednciicHne KOMOWHAaNWK (YHCiIa TIEPECTAaHOBOK, dYHCIA
COUETaHWI), HA HAXOXKIECHHE BEPOATHOCTEH COOBITHIA C
OpUMEHEHHEM  KOMOMHATOPHKH, B  TOM  4YHCIE C
HCTIONTb30BaHUEM Tpeyroibauka [lackamns.

9 kaacc (He MeHee 34 4)

Ha3Banue
pazaesia (TeMbl)
(umcJ10 4acos)

OcHoBHOE CoJIepKaHue

XapaKTepHCTmca ACATCJIBHOCTH Oﬁy‘lalOIIIHXCﬂ

IToBTOpEHHe IIpencrasienve JAaHHBIX. OnucarenbHas
Kypca 8 Kiacca Onepanuu Haj coObITUsIME. He3aBUCUMOCTD COOBITHIA.
)

CTaTHUCTHKA.

IToBTOPSATH  U3yUYEeHHOE W BBLICTPAUBATH CUCTEMY
3HAHUM.

Pemiate 3amaum Ha TPENCTAaBICHUE U OINKCAHUE JAHHBIX.
Pemath 3agaum Ha HaXOXJICHUE BEPOSTHOCTEW OOBEAMHEHUS
U TepecedeHus COOBITHH, B TOM YHCIIC HE3aBHUCHUMBIX, C
WCTIONIb30BAaHUEM TpaUyecKUX TIPEACTaBICHUN U JiepeBa
CIIy4ailHOrO OmbITa.

Pemath 3amaum Ha TniepeduciieHHe KoMOWHaumi (dmcia
MIEPEeCTaHOBOK,  YHWCJIa  COYETaHW), Ha  HAXOXKIEHHUE
BEPOSITHOCTEH COOBITHI C IPUMEHEHNEM KOMOWHATOPHUKH,




B TOM 4YHCJIC C UCIIOJIB30BAHUEM TPCYTOJIbHUKA ITackans

DJIeMEHTBbI Komb6unaropHoe mpaBuiio ymHoxkeHus1. [lepecranoBku. @akropuan. | OcBauBaTh Ha 0a30BOM YPOBHe NMOHSATHS: KOMOHMHATOpHOE
KOMOMHATOPUKH CoueTaHus ¥ 4YHMCIO codeTanuit. Ipeyeomvnux  Ilackans. | TPABHUIO YMHOXEHHS, YIOPAIOYCHHAs Mapa, TPOHKaA 00BEKTOB,
(4 4) IIpaktrueckass ~ pabota  «Bwrumcienue BEPOATHOCTEN ¢ TIepeCTaHoBKa, baxropnan wmena,  coueramme,  UHCIIO
. CoYeTaHu, mpeyeonvrux llackans.
UCIIOJIb30BaHUEM  KOMOHMHATOPHBIX  (DYHKUHMH  DJICKTPOHHBIX v — axaun o O
pocre e 3an a €pEUNCIICHUE
TaoMHAIL. YIOPSAAOYEHHBIX Iap, TPOEK, MEPEUYHCICHUE IEPECTaHOBOK U
COYETAHHI AIIEMEHTOB PA3INIHBIX MHOXKECTB (110 00pa3iy).
Pemiate mnpocreiimime 3agayM  Ha [PUMEHEHUE YHUCIa
coueTannii B anreOpe (COKpameHHOE YMHOXXEHHE, OHMHOM
HrroToHa) (c HampaBISAIOMIEH MTOMOIIIBIO).
Pemarth, npuMeHsisi KOMOMHATOPUKY, 33/1a4H Ha BBIYMCIICHHUE
BEPOSITHOCTEH, B TOM YHCJIE C IIOMOILBIO AIEKTPOHHBIX TaOJIHIl
B XO/I€ MMPAKTUIECKOH pabOTHI (C BU3yaIbHOMN OMOPOH).
T'eomeTpuyecKas T'eomempuueckas eeposmuocmo. Cryyatinwiii 66100p MOUKU U3 Ocsaueamp nonamue eomempuieckol 86eposmHOCHIU.
BEPOATHOCTH Gueypol Ha nIOCKOCU, U3 OMPE3KA, U3 OYeU OKDPYIHCHOCHIU. Yuacmeosamu ¢ oocyscoenuu pewienun 3adauu na
(4 9) HaxoxcoeHue 8eposimHOCmell 8 ONbIMAx, NPeoCmagUMbIX Kax
8bI00P MOUEK U3 MHO20Y20bHUKA, KpYed, OMpe3Ka uiu oyau
OKPYIICHOCTHU, YUCTOB8020 NPOMEINCYIMKA
UcnbiTanus Ucnbiranue. Ycenex un Heynauda. Cepust ucnbiTanuii go nepBoro | OcBamBaTh Ha 0a30BOM YPOBHE IIOHATHS: UCIIbITaHUE,
Bepuyain yerexa. Mcneitanus beprymm. BepostHocTi coObiTuit B cepun | OIEMEHTApHOC CQGHTHG B HCrbITaHuM (YCIeX W Heyjaua),
(6 1) wcrbrTanmit Beprysum. TIpakTiueckas paGota cepus WCIBITaHWH, HACTYIJICHHE MEpBOro ycmexa (Heyaadn),

«Hcnbitanust beprymim».

cepus ucnblTaHui bepHyim.

Pemats mpocreiimme 3a1a4M Ha HaXOXJECHUE BEPOSITHOCTEU
COOBITHI B CEPUU UCTIBITAHHIA JIO TIEPBOTO yCIieXa, B TOM YUCIIe
(hopmyITbI TeOMETPUYECKOM
MIPOrpeccu (C OMOPoi Ha CIPaBOUHYIO HH()OPMAILIHIO).

C NPUMCHCHUEM CYMMbI

PemaTs nmpocreiiniue 3a1a4u Ha HAXOXK/JEHUE




BEPOSITHOCTEH 3JIEMEHTApHBIX COOBITUH B CEPHM HCIBITAHUN
bepnymin, Ha HaxXoXJIeHHE BEpPOATHOCTU OIPEIEICHHOTO
YHClla YCIIeX0B B CEpUU HCTBITAaHUN bepHyIn (¢ BU3yalbHOM
OTIOPOit).

HM3yuyare B Xoae NpakTH4YecKoidl padoOThI, B TOM YHUCIE C

MOMOIIBI0 IH(POBBIX PECYpPCOB, CBOMCTBAa BEPOATHOCTH B
cepuu ucnblTaHui bepHyium

Cayuaiinas
BeJIMYHHA
64)

CnyvaiiHass ~ BeTMYMHA M paclpesesieHHe  BepOosSTHOCTEH.
MaremaTH4YeCKOE OKHUJAHUE U AUCIEPCUSA CIIyYalHOW BEJIIMYMHBI.
IIpumepsl MaTeMaTHYECKOTO OXUAAHHUA KaK TEOpPETHYECKOTro
CpeIIHEero 3HAYCHHUS BETHYUHBI.

[lonsitue o 3akoHe OONBIIUX YuceNl. M3MepeHue BepoSTHOCTEH C

IIOMOIIBIO YaCTOT. HpI/IMeHeHI/Ie 3aKOHA OOJIBIINX YHCE.

OcBouTh Ha 0230BOM YpPOBHE NOHSATHS: CITy4aiHas
BEITMYMHA, 3HAUYCHHE CIy4aiHO1 BEJTHMYHHEI,
pacnpenenieHne BEpOITHOCTEN.
HM3yyate u®  o00cy)kIaTbIpuMephl TUCKPETHBIX U
HENPEPHIBHBIX CIy4alHBIX BEJIMYHH (POCT, BEC YEJIOBEKA,
YHCJIEHHOCTh HaceNeH!s, IPyTrue N3MEHUMBbIE BETMYHHBI,
paccMaTpuBaBILUECs B Kypce CTATUCTHUKH ), MOAEIBHBIX
CIly4yallHbIX ~ BEJIMYMH,  CBSI3aHHBIX  CO  CIIy4YailHBIMHU
omnbITaMu (OpocaHne MOHETHI, UTPAJIBHON KOCTH, CO
CIIy4ailHBIM BEIOOPOM M T. IL.).
OcBauBathb Ha 0azoBOM YPOBHe MOHATHA:
MaTeMaTHUYECKOE O’KHJaHNEe CITy4aiiHOM BETMYMHBI KaK
TEOPETHUYECKOE CPEIHEE 3HAUCHUE, TUCTIEPCHUS CITydaifHON
BEJIMYMHBI KaK aHAJIOT JUCIIEPCHH YHCIOBOr0 Habopa.
Pemiate  3aga4yMHa BEIYMCICHUEMATEMATHYECKOTO OKUTAHUS
U JUCIEPCUH JIUCKPETHOM CIydaiiHO1
BEJIMYMHBI 110 3a/laHHOMY PacIpe/esIEHUI0, B TOM YHCIIe 33/1a4,
CBSI3aHHBIX CO CTPaxOBaHUEM U JIOTEpEsMH (C HalpaBIIIOIIEH
TTOMOIITBIO).
3HaKOMHTBCS C  MaTeMaTHYECKHM OKUJIaHUEM u
JUCIIEpCUEN HEKOTOPBIX PaCIpeiesIeHUui, B TOM YHUCIIe
pacripeieNieHus CTy4ailHOW BEJIMUMHBI «UUCIIO YCIIEXO0B)» B
cepuu UcnbITaHui bepHym.
H3y4yats 4acTOTy  COOBITHS B IOBTOPSAIOLIMXCS

CITy9alHBIX OIBITaX KaK CIyYailHYIO BETHUHHY.




3HakoMUTbCl C 3akoHOM Oopmux uwcen (B Qopme
bepuymm): mpu OONBIIOM YHCIE OMBITOB YacTOTa COOBITHS
OJHM3Ka K €0 BEpPOSTHOCTH.

Pemiats 3amauu Ha M3MEpPEHHE BEPOSTHOCTEH C MOMOIIBIO
9acTOT (C HAIIPABJISIIOIICH ITOMOIIBIO).

OOcy:k1aTh poJiib 3aKOHA OOJBINIMX YHUCET B OOOCHOBaHUU
YaCTOTHOT'O METOJIa H3MEPEHUSI BEPOSTHOCTEH.

OOcy:kgaTh 3aKOH OONBIIMX dYHCEN KaK MPOSBICHHE
CTaTHUCTUYECCKON YCTOMYMBOCTU B U3MEHYMBBIX SBJICHUIX, POJIb

3aKOHA OOJIBIINX YHCEIT B IpUPOJE U B )KU3HHU YCIIOBCKA.

O60061menue,
KOHTPOJIb
(10 v)

[IpeacraBnenue naHHbix. OnucarenbHas CTATUCTUKA. BeposTHOCTh
CIIly4aifHOTO COOBITHS. OJieMeHThl KoMOMHaTopuku. CrydaiiHbie
BEJIMYMHBI U pacrpeaeseHHs.

IloBTOpPSITE  H3yuYeHHOE U BBICTPAUBATHL  CHCTEMY
3HaHUM.

Pemathb 3aJa4d Ha INPEACTAaBJICHUC U OINHCAHUC JaHHBIX.
Pemath 3amaum Ha HaXOXKJEHHE BEPOSATHOCTEH COOBITHH, B
TOM 4YHUCJIC B OINBITaX C PaBHOBO3MOXXHBIMH 3JICMCHTAPHBIMH

COOBITHSMH, BEPOSITHOCTEH

O0BbEIMHEHUS M [EepeceueHus  COOBITHH,  BBIYHMCIATH
BEPOATHOCTHU B OIIbITax C CEPpUAMHA CJ'Iy‘IElfIHbIX HUCIILITAaHUI

COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa3oBaHUM.

IIpu pa3paboTke pabGoueil mporpamMmbl B TEMaTHMYECKOM IUIAHUPOBAHUHU JIOJKHBI OBITH YYTE€HBI BO3MOXHOCTH HCIOJb30BaHUS
ANIEKTPOHHBIX (LU(PPOBBIX) 00pa30BATENbHBIX PECYPCOB, SBISAIOMIMXCS Y4eOHO-METOAMUYECKUMH MarepuanaMu (MyJIbTUMEAUNHHBIE
IPOrpaMMbl, AJIEKTPOHHBIE YYEOHMKH M 3aJ@4HUKH, 3JEKTPOHHBbIE OMOIMOTEKH, BUPTyalbHbIE J1TAOOpPaTOpPUM, UIPOBBIE IPOrPaMMBI,
KOJIJIEKIIMM IIU(PPOBBIX 00pa30BaTENbHBIX PECYPCOB), UCMOIB3YEMbIMU AJIsi OOY4YE€HHUS M BOCIUTAHMS PA3IUYHBIX TPYII IOJIb30BaTENEH,
MPEJICTAaBICHHBIMU B 3JIEKTPOHHOM (LIM(PPOBOM) BHJE M peaIu3yloIIUMU auaakTHueckue Bo3MmoxkHoctd UKT, comepixanHue KOTOpPBIX




IHOYPOYHOE IIVTAHUPOBAHUME AJI'EBPA 7 kaacc

KoaunyecTBo 4yacos JJIeKTPOHHBIE
Nen/m Tema ypoka Jara unpposbie
KonTpoabhbie MpakTnyeckue
Bcero M3y1CHUs o0pa3oBaTe/ibHbIE
padoTsI padoThI
pecypcsl
1 [lonsTre paunoHanbHOrO YKCaa 1
2 ApudmMernueckne IEHCTBUS C 1
panMoOHATBHBIMH YUCIIAMHA
3 ApudmeTnyeckue AeHCTBUS C 1
palMOHAIbHBIMU YHCIAMHU
4 Apudmernyeckue NeHCTBHS C 1
panMoOHATBHBIMH YUCIIAMHA
5 Apudmernyeckue NeHCTBHS C 1
palMOHAIbHBIMU YHCIaAMHU
6 ApudmeTrnyeckue AeHCTBUS C 1
panMoHATBHBIMH YUCIIAMHA
CpaBHeHue, yropsI0uuBaHIe
7 panMoHaNbHBIX Yyrcen. BxomHas 1 1
KOHTpOJIbHAS padoTa
8 CpaBHeHue, yIopsj0unBaHIE 1
palMOHATBHBIX YUCEI
9 CpaBHeHue, yIIopsI0uYnBaHIE 1
palMOHATBHBIX YUCEI
10 Cremnens ¢ HaTypallbHBIM 1 Bubnuoreka [IOK
MOKa3aTeseM. https://m.edsoo.ru/7f4211de
1 CremneHb ¢ HaTypaJbHBIM 1 bubnmnorexa [JOK
okKasareJieM. https://m.edsoo.ru/7f421382
12 CreneHb ¢ HaTypaJIbHbIM 1 Bbubnuroreka [IOK
ToKasaTe/ieM https://m.edsoo.ru/7f42154e
13 CremneHb ¢ HaTypalbHBIM 1 bubnmnorexa [IOK
ToKasaTe/ieM https://m.edsoo.ru/7f4218be
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CreneHs ¢ HaTypaJlbHbIM

14
IoKa3arelieM
15 Perenne ocCHOBHBIX 337134
Ha JIpo0u, MPOLICHTHI U3
pEaTbHON MPAKTUKH
16 Pemenue ocHOBHBIX 3a7a4
Ha Jpo0OH, MPOIICHTHI U3
peaibHOM MPAKTUKKU
17 Pemmenne ocHOBHBIX 3a7a4
Ha JpoOu, MPOLICHTHI U3
peaIbHOM MPAKTUKKU
18 Perenne ocHOBHBIX 3a1a4
Ha Ipo0H, MPOIIEHTHI U3
peaIbHON NIPAaKTUKH
19 [Ipu3Haku nenauMocTy,
pa3oKEeHHS Ha
MHOJKHTENN HATYPaITbHBIX
qucen
20 [Ipu3Haku KeTUMOCTH, Pa3IoKEeHUS Ha
MHOKUTENN HATYPAITBHBIX YUCEI
21 Peanbhubie 3aBucumoctu. [Ipsmas u
oOpaTHas IPONOPIIHOHAITEHOCTH
22 Peanbuble 3aBucumoctu. [lpsamas u
oOpaTHas IPONOPIIHOHAIEHOCTH
23 Peanbnubie 3aBucumoctu. [Ipsmas u
oOpaTHas IPONOPIMOHAIEHOCTH
24 Peanbuble 3aBucumoctu. [lpsamas u
oOpaTHas IPONOPIIHOHAIEHOCTH
o5 KouTponbHas pabora o teme
"ParmonanbHbIe yncia'
26 BykBeHHBIE BBIpaXKEHHUS bubmorexa [IOK
https://m.edsoo.ru/7f41feec
27 [lepemennsie. JlonmycTuMbIE 3HAYCHUS
MePEeMEHHBIX
28 dopmynbl



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

29

DopMyiIbl

[IpeoOpazoBanue OyKBEHHBIX

bu6nmoreka IJOK

30 BBIPAYKCHHM, pACKPBITHE CKOOOK U
anI;Bez[eHHe EOI[OI%HLIX cllaraeMbIx https://m.edsoo.ru/7i41fafa
IIpeoOpa3zoBaHne OYKBEHHBIX
31 Bbrl)paKZHnﬁ paCKpZITHe CKOOOK H bubamorexa LIOK
’ https://m.edsoo.ru/7f41fd70
MIPUBEICHUE MOAOOHBIX CIaracMbIX
[IpeoOpazoBanue OYKBEHHBIX
32 BBIPKCHHMA, PACKPBITHE CKOOOK B
MIpUBEICHUE TTOAOOHBIX CIaraeMbIX
[IpeoOpazoBanue OyKBEHHBIX
33 BBIPQKCHHI, PACKPHITHE CKOOOK U
TIPUBEICHUE TTOAOOHBIX CIaraeMbIX
34 CBoiicTBa cTeneH! ¢ HaTypaJbHBIM bubmmorexa [IOK
mokazareynemM https://m.edso0.ru/7f421382
35 CBOIiCTBA CTENEHU C HATYpalbHbIM Bubmuoreka [JOK
[TOKa3areieM https://m.edsoo.ru/7f42154e
36 CBOIiCTBA CTENEHU C HATypalbHbIM bubnuorexa LIOK
MOKaz3aTeyieM https://m.edsoo.ru/7f4218be
37 MHoOro4ieHsI bubmorexa HOK
https://m.edsoo.ru/7f42276e
38 MHoOro4ieHsI buGmnorexa ITOK
https://m.edso0.ru/7f422930
39 CnoxxeHue, BHIYUTaHUE, YMHOKEHHE Bu6nuoreka IJOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxxeHue, BHIYUTAaHUE, YMHOKEHHE Bu6nuoreka IJOK
MHOTOYJIECHOB https://m.edsoo.ru/7f422cc8
a1 CrnoxeHne, BEIYUTaHNE, YMHOKCHHE bubmuoreka LIOK
MHOTI'OYJIEHOB https://m.edsoo.ru/7f422fca
42 CrnoxeHne, BEIYUTaHUE, YMHOKCHHE bubmuoreka LIOK
MHOTI'OYJIEHOB https://m.edsoo.ru/7f423182
43 ®opMyIIsl COKpAIIEHHOTO Bbubmuorexa LIOK
YMHOXEHUS https://m.edso0.ru/7f42432a
44 @opMyIBl COKpPAIIEHHOTO Bubmoreka [JOK

YMHOXCHHUA

https://m.edsoo.ru/7f42464a
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@®opMyIsl COKpAIIEHHOTO

bubmuoreka LIOK

45 YMHOXEHUS https://m.edsoo.ru/7f424c12
46 @opMyIBl COKPAIIEHHOTO bubmmoreka [JOK
YMHOKEHHS https://m.edsoo.ru/7f424fd2
47 @®opMyIsl COKpAIIEHHOTO Bubnmuorexa LHOK
YMHOXEHUS https://m.edso0.ru/7f4251d0
48 PaznoskeHne MHOTOUICHOB Ha bubmmoreka [JOK
MHOXHUTENN https://m.edso00.ru/7f423312
49 Paznoxxenue MHOTOWICHOB Ha bu6nmoreka IJOK
MHOKUTEIH https://m.edsoo.ru/7f4237fe
50 Paznoxenne MHOTOWICHOB Ha bubmuoreka LIOK
MHOXHUTEN https://m.edsoo.ru/7f4239de
51 PaznoxeHnue MHOrO4JIECHOB Ha
MHOXUTEIIN
Konrtponbhas pabota o Teme
52 " "
Anrebpandeckre BbIpaKSHUS
YpaBHeHuUE, IpaBuiia
53 peoOpa3oBaHus ypaBHEHHUS,
PaBHOCUIBHOCTb YPaBHEHUI
JIuHeitHoe ypaBHEHUE C OJIHOU
54 MIEPEMEHHOM, PEeLICHNE TMHEHHBIX
ypaBHEHUI
JInueiinoe XpaBHeHHe C OILH(?’I\/'I Bubnmnorexa LOK
55 ;;E Zr:}?;;ﬂ’ PeIHEHYE JHHCHIRX https://m.edso0.ru/7f420482
JIuneliHoe ypaBHEHUE C OHOM
56 NIEPEMEHHOM, PEIIEHNE JIMHEWHBIX
ypaBHEHUI
57 Pemenue 3a1a4 ¢ TOMOIILIO Bu6mmoreka IJOK
ypaBHEHHI https://m.edsoo.ru/7f42064e
58 Pemenne 3a1a4 ¢ TOMOIILIO bubmunoreka LIOK
ypaBHEHUH https://m.edsoo.ru/7f420806
59 Pemenue 3a1a4 ¢ TOMOIILIO Bu6nmoreka IJOK

YpaBHEHU I

https://m.edsoo.ru/7f4209a0
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Pemenue 3aga4 ¢ moMOIIbIO

bubmuoreka LIOK

60 ypaBHEHHI https://m.edsoo.ru/7f420e6e
61 JluneitHOe ypaBHEHHUE C TByMS bubnuorexa [IOK
MEPEMEHHBIMHU H €T0 rpaduK https://m.edso0.ru/7f427c32
62 JIuHeliHOE ypaBHEHUE C ABYMs Bubnmuorexa LHOK
MEPEMEHHBIMU M €0 TpaduK https://m.edsoo.ru/7f427e8a
63 Cucrema IByX THHEHHBIX YPaBHEHHHN C Bubnmuorexa LJOK
JBYMSI TIEPEMEHHBIMU https://m.edsoo.ru/7f42836c¢
64 Cucrema IByX JTMHEHHBIX YPaBHEHUH C
JOBYMSI IEPEMEHHBIMU
65 Cucrema JIByX JTMHEHHBIX YPaBHEHUH C
IOBYMSI IEPEMEHHBIMU
66 Cucrema IByX JJUHEHHBIX YPaBHEHHH C
JBYMSI TIEpEeMEHHBIMH
67 Pemenue cucteM ypaBHeHHH bubmuorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemrenue cucteM ypaBHeHUH Bubmorexa LIOK
https://m.edsoo0.ru/7f42865a
69 Pelnienune cucteM ypaBHEHUI
70 Pemenue cucteM ypaBHeHHI bubmuorexa LIOK
https://m.eds00.ru/7f4287d6
71 Pemienuie cucteM ypaBHEHUI
72 Kontponbhas pabora o teme "JIuneitabie Bubmuorexa [JOK
ypaBHeHuUs" https://m.edso00.ru/7f421044
73 Koopaunara Touku Ha npsmoit bubmmorexa [IOK
https://m.edso0.ru/7f41de76
bubmuoreka IIOK
4 Huci0BEIC MpOMEKYTKH https://m.edso0.ru/7f41dff2
75 YuCII0BbBIC TIPOMEKYTKH
76 Paccrosiane ME3LY ABYM3 TOUKaMHM
KOOPJMHATHOM MPSIMON
77 PaccrostHre Mexay IByMS TOUYKaMu

KOOPAMHATHOMN MPSIMO
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HpHMOYI‘OJ'II)Haﬂ CHUCTCMAa KOOpAWHAT Ha

bu6nmoreka IJOK

8 IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsiMoyrospHas cucTeMa KOOpJAUHAT Ha bubnunoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadrkoB, 3aJaHHBIX bubmmorexa LIOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Ipumeps! rpaduKoB, 3aAaHHBIX Bubnmuorexa LJOK
bopmynamu https://m.edsoo.ru/7f41ed80
82 [Ipumeps! rpadukoB, 3a1aHHBIX
dhopmynamu
83 [Tpumeps! rpaduKoB, 3a1aHHBIX
dhopmynamu
84 UreHne rpag kOB peabHbIX bubnuorexa LIOK
3aBHCHMOCTEH https://m.edsoo.ru/7f41ea24
85 Urenue I’pﬂ(i)l:ll(OB peasbHbIX
3aBUCHMOCTEM
Bubmuoreka [JOK
86 Horsirite (ysin https://m.edsi.ru/?f41ef06
87 I'paduk pyHKIUHA
88 CaoiicTBa QyHKIHI bu6numoreka [JOK
https://m.eds00.ru/7f41f078
. . Bubnunoreka [IOK
89 Croficraa dyHKLi https://m.eds;f).ruﬂmlflfe
N bubnmorexa [IOK
0 Juneiinias Qymkis https://m.edscl)_f).ruﬂf427282
N Bubnunoreka [IOK
o Jluseiirast QyHKi https://m.edso00.ru/7f427412
92 [Mocrpoenne rpaduka TuHEHHON Bbubmuorexa LIOK
byHKIMH https://m.edsoo.ru/7f426d1e
93 [octpoenne rpaduka TuHEHHON
dhyaKIHIHI
94 I'paduk pyHKIUH Y =|X|
95 I'padux pyHKIMU y =|X|
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9% Kontponbnas pabota o Teme Bubnmuorexa LHOK
"Koopaunarsl u rpaduku. OyHkuun" https://m.edsoo.ru/7f41f50a
IToBTOpEHME OCHOBHBIX MOHATUN U Bubmorexa [[OK

97 1;4;;:5;13 kypea 7 icracca, obodutene https://m.edso0.ru/7f429c6c
IToBTOpEHME OCHOBHBIX MOHATUI U Bubmorexa [[OK

98 13\41{6;;5;]3 Kypea 7 macea, 0bobmerme https://m.edsoo.ru/7f429f32
[ToBTOpEHME OCHOBHBIX MOHATUN U Butmorexa LOK

99 24;:125;]3 Kypea 7 knacea, obobuienne https://m.edso0.ru/7f42a0e0
[ToBTOpEHNE OCHOBHBIX MOHATUN U Bubmorexa [[OK

100 ?;;;E;B kypea 7 ietacea, obobuere https://m.edsoo.ru/7f42a27a

101 HroroBast KOHTpOJIbHAsE paboTa
IToBTOpEHNE OCHOBHBIX IIOHATHH U Butmorexa LIOK

102 ?;;;E;B Kypea 7 knacca, 0bobmenue https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

102
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8 kiacc

KoanuyecTBo 4acos JJIeKTPOHHBIE
Ne Hara undposbie
/i Tema ypoka Beero KonTpoabHbIie IIpakTHyeckue WsyuenHus B —
padoThI padoThI
pecypchbl
1 KBangpaTHbIit KOpeHB U3 YKCIIa 1 bubmorexa [IOK
P P https://m.edso0.ru/7f42d452
bu6nmoreka IJOK
2 [TonsiTre 00 UppaIOHAITEHOM YHUCIIS 1
PPatt https://m.edsoo.ru/7f42eaaa
3 JecsaTruanbie PUOMIKEHUS 1
WPpaAIMOHATBHBIX YHCET
4 JecaTruanbie PpUOMIKEHIS 1
UpPpaAIMOHATBHBIX YHCET
5 JlelicTBUTEIBHBIC YKCIIA
6 CpaBHeHME NCHCTBUTEIBHBIX YHCET
7 CpaBHeHHE IeHCTBUTEIBHBIX YUCEII. 1 1
BxonHas koHTpoNBHAS paboTa
8 Apudmernueckuii KBaApaTHBIN 1
KOPEHb
9 VYpaBHeHue BUlia X2 = a 1
10 CBoiicTBa apu(hMETHUECKUX 1 Bubnunoreka [IOK
KBAJIPaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
11 CBoiicTBa apupMeTHIECKUX 1 Bubmuorexa [JOK
KBAJIPaTHBIX KOPHEH https://m.edso0.ru/7f42d862
o | e e 1 Biorera LOK
P ’ P https://m.edso0.ru/7f42dd26
KBaJIpaTHbIC KOPHH
[IpeobpazoBanue yncio
13 peobp vB HHE FHEIOBBIX 1 bubmmoreka IIOK
BBIPAKCHITH, CORCPRAMHAX https://m.edsoo.ru/7f42ded4
KBaJIpaTHbIC KOPHH



https://m.edsoo.ru/7f42d452
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IIpeobpazoBanme YMCIIOBBIX

bu6nmoreka IJOK

14 Ezg);;iizi’ ;ggzimamnx https://m.edsoo.ru/7f42e0be
5| St oo BiGmors 10K
KBa/IaTHBIC KODHI https://m.edsoo.ru/7f42e262
16 Crernenp ¢ ebIM IToKa3aTelieM bubmorexa HOK
https://m.edsoo.ru/7f4354a4
CrannapTHas 3anuch yncia. Pazmepsl
00BEKTOB OKpYXKAIOMIeTo MUpa (0T
3JIEMEHTAaPHBIX YaCTHUL O bubnuoreka [IOK
17 KOCMHYECKHX OOBEKTOB), https://m.edso00.ru/7f436098
JUTHTEIHHOCTH IPOIIECCOB B
OKPYKaroIIeM MHUpe
18 CBOICTBA CTEIEHHU C IEIBIM bubmuoreka LIOK
HoKa3aTesaeM https://m.eds00.ru/7f435648
19 CBOICTBA CTEIICHH C LIEIIBIM bubmoreka [JOK
[IOKA3aTeIIEM https://m.edsoo.ru/7f435648
20 CBOICTBA CTEIEHHU C IEJIBIM bubmuoreka IIOK
mokasareyiemM https://m.edso00.ru/7f435648
21 CBoiiCcTBa CTENEHU C LEIBIM bubnmorexa [IOK
MoKasareiemM https://m.edsoo.ru/7f43599a
22 CBOJMCTBA CTEIEHHU C IEJIBIM bubmuoreka LIOK
[OKa3aTeyieM https://m.edsoo.ru/7f435ed6
23 KBaaparHblii TpeX€ieH
24 KBaaparHblii TpeX€ieH
o5 Pa3znoxeHue kBagpaTHOro Bubmmorexa [JOK
TpEX4JIeHa Ha MHOKUTEIN https://m.edsoo.ru/7f42fd38
26 Pa3noxxenune kBagpaTHOTO Bbubmoreka [JOK
TpEX4IeHa Ha MHOYKUTEIN https://m.edsoo.ru/7f42fd38
27 Kontposbnas pabdora no Temam Bbubmuorexa LIOK

"KBanparnbie kopau. CTeneHu.

https://m.edsoo.ru/7f42ec80
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Ksanpartuerit Tpexwien"

bubmuoreka LIOK
28 Adrebpariecicas Apodk https://m.eds00.ru/7f430382
HonyctrMeble 3HaYeHUS
29 MIePEMEHHBIX, BXOAIINX B
anreOpanvecKkue BEIPAKCHUS
HomycTuMele 3HaYeHUS
30 IIEPEMEHHEBIX, BXOAAIINX B
anreOpanvecKue BRIPAKCHIS
31 OCHOBHOE CBOMCTBO bubnuoreka [IOK
anrebpanveckoi Apodu https://m.edsoo.ru/7f4308e6
N bubnuoreka [IOK
32 Cokpameiie xpodeit https://m.edsoo0.ru/7f430a8a
. bubmuoreka LIOK
33 Coxpainentie apobeli https://m.edsoo.ru/7f430f44
N bubnuoreka [IOK
34 Cokpameiie Jpodeit https://m.edsoo.ru/7f430f44
35 CrnoxeHue, BbIUUTAaHUE, YMHOXKEHHUE U Bubmuoreka [JOK
JIeJICHHE areOpanvecKux apooeii https://m.edsoo.ru/7f43128c
36 CnoxxeHue, BBIYUTaHUE, YMHOKEHHUE U Bu6nuoreka IJOK
JIeNIeHre anreOpandecKux Apooei https://m.edso0.ru/7f4315c0
37 CrnoxeHue, BBIYUTAaHUE, YMHOXKEHHUE U Bubmorexa [JOK
JIeJICHHE areOpanvecKux apooeii https://m.edsoo.ru/7f4318c2
38 CnoxxeHue, BBIMUTaHUE, YMHOKEHUE U Bu6nuoreka IJOK
JeNIeHre anreOpandecKux Apooei https://m.edsoo.ru/7f431a20
1 | o sy Butmorea 10K
1po6H https://m.edsoo.ru/7f43259c
IIpeobpazoBaHue BEIpaKEHUIA, BuGmiorexa LIOK
40 cosepatiix anre6pa1/1quKI/Ie https://m.edsoo.ru/7f432736
Jpobu
41 [IpeobpazoBanue BeIpasKeHUH, Bbubmuorexa LIOK
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coepXKaIIiX anreOpandecKue
Ipobu

https://m.edsoo.ru/7f432736

42 Kontponbnas padota mo teme Bubnmuorexa LHOK
"Anre6pandeckas 1poos" https://m.edso0.ru/7f431d36
bubmuoreka LIOK
43 Keazpatioe ypasieie https://m.edsoo.ru/7f42eela
bubmuoreka LIOK
44 Henonoe keazpariioe ypasieie https://m.edsoo.ru/7f42eela
45 Henonnoe kBagpaTHOE ypaBHEHNE bubmmorexa HOK
https://m.edsoo.ru/7f42eela
46 ®opMyna KOpHEN KBaIpaTHOTO bubnuorexa LIOK
ypaBHEHHS https://m.edsoo.ru/7f42f158
47 DopMyna KOpHEN KBaIpaTHOTO Bubmuoreka [JOK
ypaBHEHHS https://m.edso0.ru/7f42f3f6
48 ®opMyna KOpHEN KBapaTHOTO bubnuorexa LIOK
ypaBHEHHS https://m.edsoo.ru/7f42f5a4
bubmuoreka IIOK
49 Teopenia Burera https://m.edsoo.ru/7f42fefQ
bubmoreka IIOK
S0 Teopeva Bera https://m.eds00.ru/7f430076
51 Pewienne ypaBHeHUi, CBOAAIINXCS K Bbubnuorexa LIOK
KBa/IPaTHBIM https://m.edsoo.ru/7f43c542
57 Peuienue ypaBHEHUN, CBOAAIINXCS K bubmuoreka LIOK
KBa/IPaTHBIM https://m.edsoo.ru/7f43c3d0
53 IIpocreitmme npodHO- Bbubnuorexa LIOK
paIMoHaIbHbIC YPAaBHEHHSI https://m.edsoo.ru/7f4328¢c6
54 [Mpocreiimme npodHO- Bubmmorexa [JOK
panroHa bHbIE YPaBHEHUS https://m.edsoo.ru/7f432b6e
55 Penrenune TeKCTOBBIX 3a7a4 ¢ § Bu6nmoreka IJOK
MTOMOIIIBIO KBAAPATHBIX YpaBHEHUI https://m.edsoo.ru/7f42f75¢c
56 Penrenne TeKCcTOBBIX 3a7a4 ¢ Bu6nmoreka IJOK

ITOMOILBIO KBaJPATHBIX YPABHEHUMN

https://m.edsoo.ru/7f42{8f6



https://m.edsoo.ru/7f432736
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
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
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57

Kontponbnas padora mmo Teme
"KBanparnsie ypaBHeHUs"

bu6nmoreka IJOK
https://m.edsoo.ru/7f4301f2

58

JluneiiHOe ypaBHEHUE C IBYMS
MIepEMEHHBIMH, €T0 TpaduK,
MpUMEPBI PEIICHUS] YPaBHCHUH B
LENBIX YUCIIaX

59

JluneiiHOe ypaBHEHUE C IBYMS
MIepEMEHHBIMH, €T0 TpaduK,

MIpUMEPHI PELICHNs] YpaBHEHUI B
LEeNbIX YUcIax

60

JluneiiHoe ypaBHEHUE C IByMS
MIEPEeMEHHBIMH, €T0 TpaduK,
IIPUMEPBI PELLIECHUS YPAaBHEHUM B
OEJIBbIX YUCiIaX

61

Pewienue cucteM ABYX JIMHEUHBIX
YPABHEHUH C IBYyMs [IEPEMEHHBIMU

62

Pemenne cucreM AByX JTUHEMHBIX
YpaBHEHUH C JBYMsI IEPEMEHHBIMH

63

Pemienue cucteM ABYX JIMHEUHBIX
YpaBHEHUI C IBYMS MTEPEMEHHBIMU

64

IIpumepsl perieHust CUCTEM HETUHEHHBIX
YpaBHEHUH C AByMS

TMEPEMCHHBIMHA

65

[Ipumeps! penieHns: cucTeM HETMHEHHBIX
YpaBHEHUH C ABYMSI IEPEMEHHBIMU

66

I'paduueckast nuHTEpIIpETALHS
YPAaBHEHUS C IBYMs IEPEMEHHBIMU U
CHCTEM JIMHEMHBIX YPABHEHUH C IByMs
[IEPEMEHHBIMU

Bu6nmoreka IJOK
https://m.edsoo.ru/7f43d6d6

67

I'paduueckas naTEpHIIpETAIHS
YpaBHEHUS C ABYMSI IEPEMEHHBIMH U

bubmuoreka LIOK
https://m.edsoo.ru/7f43d6d6



https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

CHCTEM JIMHEHHBIX YpaBHEHUH C
JIByMsI IEpEMEHHBIMU

Pemenne TeKCTOBBIX 3a4a4 C

68
MOMOIIIBIO CHCTEM YPaBHEHUI
69 Pemenne TekCTOBBIX 3a11a4 €
ITOMOILBIO CUCTEM YPABHEHUI
70 Pemenne TekcTOBBIX 337124 C
MOMOIIIBIO CHCTEM YPaBHEHU I
71 UuncnoBble HEPAaBEHCTBA U UX
CBOICTBa
72 YucoBble HEPABEHCTBA U UX
CBONCTBA
73 HepageHcTBO ¢ 01HOI TepeMeHHOM
74 JIvHeiliHbIe HEPaBEHCTBA C OJTHOM bubmoreka [JOK
MEPEMEHHOM M UX PEIICHUE https://m.edso0.ru/7f42c692
75 JIlunelinple HEpaBEHCTBA C OTHOM Bubmuoreka [OK
NEPEMEHHOM M UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JIvHeiliHbIe HEPaBEHCTBA C OJTHOM
IIEPEMEHHON U UX pELIECHUE
77 Cucrembl TMHEWHBIX HEPABEHCTB C OJTHOM Bubmmorexa [JOK
TNIEPEMEHHON M UX PEIICHHE https://m.edsoo.ru/7f42ch88
78 CucTeMBbl TMHEWHBIX HEPABEHCTB C OJTHOU Bbubnuorexa LIOK
NePEeMEHHOM M UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 Cucrembl TMHEWHBIX HEPABEHCTB C OJTHOM
IIEPEMEHHON U UX pELIECHUE
N3obpaxenne pemieHUs THHEHHOTO
80 HE a]feHCTBa I/IpI/IX CHCTEM Ha bubmiorexa LIOK
P o o https://m.edsoo.ru/7f42c9e4
YHUCIIOBOU TIPSIMOI
M3obpaxenne penieHus THHEHHOTO
P P bubmunoreka LIOK
81 HEPABEHCTBA U UX CUCTEM Ha

YHCIIOBOW MPSAMO

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



https://m.edsoo.ru/7f42c692
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

Kontponbnas pabota o Temam

82 "HepaBenctBa. Cuctembl ypaBHEHU"
bu6nmoreka IJOK
Ilonstue pyHkuun
83 Pynici https://m.eds00.ru/7f433c12
84 O0acTh OTPE/IEIICHUs. 1 MHOXKECTBO bubmmoreka [JOK
3HAYCHHUH (PyHKIUH https://m.edsoo.ru/7f433d84
85 Crioco0bl 3a1anust QyHKIHi
86 I'padux hyHKIMH
CpoiicTBa QyHKINH, UX
87
oroOpaxeHnue Ha rpaduke
88 UreHune 1 TOCTpOCHUE TPAPUKOB
dhyHKIII
89 IIpumeps! rpadukoB GyHKITHIA,
OTPAKAIOIINX PeATbHBIC TIPOIIECCHI
DyHKIUU, ONACHIBAIOIIUE NIPSIMYIO U Bubnnorexa LOK
0
90 ;)af;s;};?cgOEQI;I;Z;};J:HHG https://m.edsoo.ru/7f434bbc
91 ['unep6osia
92 ['unep6osia
bubmoreka IJOK
T — 2
%3 pacuic pyHKIH Y =X https://m.edsoo0.ru/7f4343e2
bubmuoreka IIOK
T — 2
%4 pacpuic Qymkiiity = X https://m.edso0.ru/7f434572
D =2 y=x3y=VYx y=
o5 | ﬁ’HKHgH y=ay Y Y bubmnorexa [JOK
X|; rpadmueckoe perieHue )
ypaBHeHii 1 CHOTEM ypaBHeHi https://m.edso00.ru/7f434d38
@ =X, y=x%y=VYX,y=
YHEIMH Y =X, Y =Xy = 76 Y bubnuoreka I[IOK
96 [x|; rpagpmeckoe pemernne https://m.edsoo.ru/7f434eb4
YPaBHEHHI M CHCTEM yPaBHEHHUIA T '
97 TToBTOpEHNE OCHOBHBIX MOHATUN U bubmiorexa [JOK

https://m.edsoo.ru/7f4371aa



https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
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https://m.edsoo.ru/7f4371aa

METOJIOB KYpPCOB 7 H 8 KIIaCCOB,
00001IeHNe 3HAHUH

IToBTOpEHNE OCHOBHBIX MOHATUH U
08 METO/I0B KypcOB 7 U § KJIacCoB,
0000111€HIE 3HAHUH

bubmuoreka LIOK
https://m.edsoo.ru/7f43736c¢

TloBTOpEHNE OCHOBHBIX MOHATUN U
99 METO/IOB KYpPCOB 7 U 8 KJIacCOB,
000011IeHIEe 3HAHUT

bu6nmoreka IJOK
https://m.edsoo.ru/7f437510

TloBTOpEHNE OCHOBHBIX MOHATUN U
100 METOJI0B KYpCOB 7 H 8 KIJIaCCOB,
00001IeHNe 3HAHWH

bubmuoreka LIOK
https://m.edsoo.ru/7f4376b4

101 WroroBasi KOHTpOJIbHasE paboTa

Bu6nmoreka IJOK
https://m.edsoo.ru/7f436b88

[ToBTOpEHNHE OCHOBHBIX MOHATUN U

102 METOJI0B KYpPCOB 7 U 8 KJIacCcoB,
0000111eHHEe 3HAaHUH

Bu6nmoreka IJOK
https://m.edsoo.ru/7f437858

OBLIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102



https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
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9 kiacce

KosmuecTBO yacos JJIeKTPOHHBIE
e Tema ypoka K n Aara uHppossIe
OHTPOJILHbIE aKTH4YecKue
n/n Bcero P P H3y"eHUdA o0pa3oBare/ibHbIe
padoThI padoThI
pecypcsl
PannonaneHble uncia, HppaloHaNbHbIE
1 yKcia, KOHEYHbIE U OECKOHEUHBIE 1
JIECATHYHBIC ApOOH
MHOXeCTBO IEHCTBATEIBHBIX YHCENT;
2 I[GﬁCTBI/ITCHBHBIG qHucJia Kak 1
OCCKOHEYHBIE IECATHYHBIC APOOU
3 B3anMHO 01THO3HAYHOE COOTBETCTBHE 1
MCKAY MHOKCCTBOM I[GP'ICTBHTCHLHBIX




YHCET U MHOXKECTBOM TOUYEK
KOOPAWHATHOW MPSIMOM

CpaBHGHI/Ie HeﬁCTBHTeHLHLIX YHUCCII,

4 apudMeTHIECKHE eHCTBUS C
JIEHCTBUTEIILHBIMHY YHCIIAMU
5 [TpubnmkeHHOE 3HAYCHHE BEITMYNHBI,
TOYHOCTB TIPUOIMHKCHIS
6 OxpyrieHue yucen
7 Oxpyrienune uncen. BxogHas
KOHTpOJIbHAs paboTa
8 [Ipukuaka u orieHKa pe3yIbTaToOB
BBEIYUCIIEHUN
9 [Ipukuaka v OIleHKa pe3yIbTaToB
BBIYHCIIEHUH
10 JIuneitHoe ypaBHeHue. PeleHue bubmmotex LIOK
YpaBHEHHUH, CBOIAIINXCS K JIMHEHHBIM https://m.edso0.ru/7f43bf66
11 Jluneiinoe ypaBHeHue. Pemienue
YPaBHEHUH, CBOIAIIUXCS K IMHEHHBIM
KBagpatHoe ypaBHenue. Pemenue
12 a:§eﬁnﬁ C}];IZ)Z[SIH_II/IXCSI K Bubmiorexa OK
P ’ https://m.edso00.ru/7f43c542
KBaJIpaTHBIM
KBanparuoe ypasHenue. Pemenne
13 a]illfeHI/Iﬁ c}gz)z[ﬂmnxc;{ K buGnuorexa IIOK
P ’ https://m.edso00.ru/7f43c542
KBaJIpaTHBIM
14 bukBagpaTHbie ypaBHEHUS bubmorexa HOK
https://m.edsoo.ru/7f43c3d0
bubmoreka IIOK
15 buxBagpaTHble ypaBHEHHS
https://m.edsoo.ru/7f43c3d0
Ilpumepsl penieHuss ypaBHEHUMN
16 TpeThel MU YETBEPTOH cTeneHen
pasoKeHUEeM Ha MHOXKHUTEITH
17 IIpumepsl perienust ypaBHEHUI



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0

TpPEThEH M YeTBEPTOH CTETICHEH
pa3noKeHUEM Ha MHOXHUTEITH

Pemenuie qpoOHO-paiOHATEHBIX bubnunoreka [IOK
18 .
ypaBHEHHU I https://m.edsoo.ru/7f43c9b6
19 Pemrenne npoOHO-paIrimOHATBEHEIX bubmmorexa [IOK
ypaBHEHHUI https://m.edso0.ru/7f43c9b6
20 Pemenne TekcTOBBIX 3a/1a4
anreOpanIeckKuM METOIOM
21 Pemenne TekCTOBBIX 3a/1a4
anredpanvdeckuM METOIOM
22 Pentenue TeKCTOBBIX 3a1a4
anredpandeckuM METOIOM
23 KonTponbHas paborta mmo teme
"YpaBHEHUs ¢ OTHOI nepeMeHHOI"
24 YpaBHEHUE C JBYMS IEPEMEHHBIMU U €TI0 bubmmoreka [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
o5 YpaBHEHUE ¢ ABYMSI IEPEMEHHBIMU U €TO Bubmumorexa [TOK
rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema IByX JTUHEWHBIX YPaBHEHHUH C
JIBYMSI IEPEMEHHBIMH U €€ PEIICHUE
27 Cucrema IByX JTMHEWHBIX YpaBHEHHUH C
JIByMsI IEPEMEHHBIMH U €€ pelIeHne
8 Cucrema IByX JUHEWHBIX YpaBHEHHUN C
JIBYMSI IEPEMEHHBIMH U €€ PEIICHUE
29 Cucrema IByX JTMHEWHBIX YpaBHEHHH C
JIByMsI IEPEMEHHBIMH U €€ pelIeHne
Peuwienue cucrem aB ABHEHMI, OHO
5 KOTO i Z: };p e 8 bubmuoreka IIOK
U3 KOTOPBIX JTMHEHHOE, a IpyT
30 p . 24 https://m.edsoo.ru/7f43d23a
— BTOpOH CcTENeHn
31 Pewienne cucreM AByX ypaBHEHUM, OJTHO Bubmoreka [JOK

M3 KOTOPBIX JIMHEHHOE, a APYyroe

https://m.edsoo.ru/7f43d55a



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

— BTOPOM cTeneHu

Pemenue cucrem ABYX ypaBHCHHﬁ, OJHO

32 U3 KOTOPBIX JINHEHHOE, a JPyroe
— BTOPO CTeneHu
Pemenue cuctem nByx ypaBHEHHH, OJJHO
33 13 KOTOPBIX TMHEWHOE, a IPYroe
— BTOPOM CTeneHu
I'paduueckass  WHTEpHpETALIHS
34 CHUCTEMBl YpaBHCHHH C JABYyMS
MepeMEHHBIMA
35 PelieHne TeKCTOBBIX 3a/1a4
anreOpanvyeckuM crocodoom
36 Perntenue TeKCTOBBIX 3a1a4
anredpanvdeckuM crocodom
37 KonTponpHas paborta mmo teme
"CucrteMbl ypaBHEeHUI"
38 LII/ICjiOBI)IC HEPaBEHCTBA U UX
CBOIcTBa
39 HucnoBble HEPABEHCTBA U UX Bubmorexa [JOK
CBOMCTBa https://m.edsoo.ru/7f43ad5a
Jlunelinpie HEpaBEHCTBA C OJTHOM Bu6nuoreka IJOK
40 N
MEPEMEHHOM M UX PEIICHUE https://m.edso0.ru/7f43af08
JIvHeiliHbIe HEPaBEHCTBA C OJTHOM Bubnunoreka [IOK
41 N
MIEPEMEHHOM U UX PEILICHHE https://m.edsoo.ru/7f43af08
Jlunelinpie HEpaBEHCTBA C OJTHOM Bu6nuoreka IJOK
42 N
MEPEMEHHOM M UX PEIICHUE https://m.edso0.ru/7f43af08
43 CI/ICTS:MLI J'II/IHeI‘/'IHI)‘I'X HEPaBEHCTB C
OJTHOM MEPEeMEHHON 1 UX pelIeHne
44 CI/ICT?MLI HHHeﬁH}{x HEPaBEHCTB C
OJIHOM NEPEMEHHON U UX peleHUE
45 CucTeMbl TMHEHHBIX HEPABEHCTB C



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

OJIHOM TIEpEMEHHOMN U UX pEellIeHUE

46 KBanparnsie HepaBeHCTBA B X bubmmorexa [IOK
peleHme https://m.edsoo.ru/7f43b098
47 KBanpaTHble HepaBeHCTBA U X Bubnmuorexa LIOK
peleHue https://m.edsoo.ru/7f43b21e
48 KBanparnspie HepaBeHCTBA U HX bubmmorexa [IOK
pereHne https://m.edso0.ru/7f43b5a2
49 KBanpaTHble HepaBeHCTBA U X
peleHue
50 KBagpaTHble HEpaBeHCTBaA U UX
peleHue
o | S e s Bmorea LK
HepEMCHHBIMI https://m.edso0.ru/7f43b098
I'paduueckas nHTEpIpeTALs HEPABEHCTB
52 U CHCTEM HEPaBEHCTB C IByMsI
NepeMEHHBIMU
53 Kontposbnas pabota no teme
"Hepasencrsa"
54 Ksanpatuunas ¢pyHkuus, e rpaduk u Bbubnuorexa LIOK
CBO¥CTBa https://m.edsoo.ru/7f4396¢6
55 KBanpatnunas ¢pyHkus, e€ rpaduk u Bubmmorexa [JOK
CBOIICTBa https://m.eds00.ru/7f439842
56 KBanpatuunas ¢pyHkuus, e¢ rpaduk u Bbubnuorexa LIOK
CBOWCTBA https://m.edsoo.ru/7f4399b4
57 [MTapaboia, KOOPAWHATHI BEPUIHHBI Bubmuorexa [JOK
napaboIibl, 0Ch CHMMETPHH TTapadoIIbl https://m.edsoo.ru/7f439eb4
58 [lapaboa, KOOpAMHATHI BEPILIUHBI Bbubmuorexa LIOK
napaboJIbl, OCb CHMMETPHH Hapadoibl https://m.edsoo.ru/7f43a03a
59 [TapaGosna, KOOpIUHATHI BEPIITMHbI Bubmoreka [JOK
napaboIibl, 0Ch CHMMETPHH TTapadoIIbl https://m.edsoo.ru/7f43alac
60 [lapabona, KOOpAMHATHI BEPILIMHBI Bbubmuorexa LIOK

napaboIIbl, OCh CHMMETPHH NapadoIbl

https://m.edsoo.ru/7f43a31e



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
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

61 [Napabona, KOOpAMHATHI BEPILIUHEI Bubnmuorexa LHOK
napaboJibl, OCh CHMMETPHH HapadoJibl https://m.edsoo.ru/7f43a526
62 [TapaGomna, KOOpAUHATHI BEPILINHBI
napaboIibl, OCh CHMMETPHH Hapadoibl
63 I'paduxn pynkumii: y = kx, y =kx + b,
y=Kk/X, y=x3, y=vX, y=|X|
64 I'paduxn pyaxmmit: y =kx, y=kx + b,
y=K/X, y=x3, y=vX, y=[X|
65 I'paduxn pynkumii: y = kx, y =kx + b,
y=Kk/x, y=x3, y=vX, y=|X|
66 I'paduxn pynakmmit: y =kx, y=kx + b,
y=k/Xx, y=x3, y=vx, y=[X|
67 I'paduxu pynkumii: y = kx, y = kx + b,
y=k/Xx, y=x3, y=vX, y=[X|
68 I'paduxn pynaxmumit: y =kx, y=kx + b,
y=Kk/X, y=x3, y=vX, y=|X|
69 KonTponpHas paborta mmo teme bubnuorexa LIOK
"OyHKIHH" https://m.edsoo.ru/7f43ab84
70 TlonsaTHe yncaoBoOM bubmoreka IIOK
HOCJIE/I0BATEILHOCTH https://m.edsoo.ru/7f43e6c6
3aaHue Mocie0BaTeIbHOCTH
71 peiyppeHTHoﬁ J(ll)OpMYJ'IOI?'I u bubmmorexa [IOK
(bopymoii n-ro TeHa https://m.edsoo.ru/7f43ebda
72 ApudmeTrrueckas U reoMeTprUeCcKast Bubmmorexa [JOK
POrPECCHH https://m.edsoo.ru/7f43ed7e
73 Apudmerrnueckasi 1 reOMeTpUIeCcKas Bbubnuorexa LIOK
POrPECCUH https://m.edsoo.ru/7f43f3b4
74 DopMyITel N-TO WieHa apuHMETHISCKON Bubmoreka [JOK
Y TEOMETPUIECKOHN MPOTPeccuii, CyMMBI https://m.edsoo.ru/7f43f58a
NEPBBIX N WICHOB
®DopMyITel N-TO WieHa apuGMETHISCKON
75 Y TEOMETPUYECKOH MPOTPECCHil, CyMMBI buGmmorexa LIOK

IMEPBBIX N YJICHOB

https://m.edsoo.ru/7f43ef2c
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®DopMyIBI N-TO WiIeHa apUPMETHIECKON

Y T€OMETPUIECKON bubmmorexa [IOK
6 Mporpeccuil, CYMMBI IIEPBBIX N https://m.edsoo.ru/7f43f0c6
YJICHOB
DopMyITEI N-TO WieHa apuHMETHIECCKON
Y TEOMETPUYECKOH MPOTpeccuil, CyMMBI bubmmorexa [IOK
" MEPBHIX N YJIEHOB https://m.edsoo.ru/7f43f72e
DopMyITEI N-TO WieHa apuHMETHIESCKON
Y TEOMETPUYECKOU bubnuoreka [JOK
8 IPOrPECCH, CyMMBI IIEPBBIX N https://m.edsoo.ru/7f43f8a0
YJICHOB
N300paxxeHne 4ieHOB apupMeTHIeCKOMI
U TEOMETPUUECKON IPOrpeccuii
9 TOYKAMH Ha KOOPJIUHATHOM IJIOCKOCTH
N3obpaxenne wieHOB aprupMeTHnIecKon
U TEOMETPUUECKON IpOrpeccuii
80 TOYKaMH Ha KOOPJIMHATHOM MJIOCKOCTH
81 JIMHEWHBIN 1 SKCTIOHEHITNAIbHBII
poct
bubmoreka IIOK
82 Cr10KHBIE IPOIEHTEI
P https://m.edso0.ru/7f43fe0e
bubmuoreka IIOK
83 Cr10KHBIE IPOIEHTEI
P https://m.edso00.ru/7f4401a6
84 KonTponbHas paborta o teme Bbubnuorexa LIOK
"UKCII0BBIC MTOCIIEIOBATEILHOCTH" https://m.edsoo.ru/7f440418
[ToBTOpeHue, 0000IICHIE U
cHUCTEeMaTU3alusl 3HaHUH. 3amuch,
85 CpaBHEHHE, JICHCTBUS C

)IeﬁCTBHTeHLHBIMH YHCJIaMHU,
YuCi0Bad mnpsamas



https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
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86

IToBTOpeHue, 0000IICHNE U
cucremMaTuzanus 3HaHu|. [IponeHTHI,
OTHOIICHHUS, MPOTIOPIIUN

87

IToBTOpEHME, 0000IICHNE U
CUCTEMAaTH3alUs 3HAHUM.
OxkpyrIieHue, NPUOIKEHUE, OIICHKA

88

IToBTOpEHME, 0000IICHNE U
cucTeMaTu3alus 3Hanui. Penienne
TEKCTOBBIX 3a7a9 apuMETHICCKAM
cIrocobom

bubmuoreka LIOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpeHMe, 0000IICHUE U
cucreMaTu3anus 3HaHui. Pemenue
TEKCTOBBIX 33/1a4 apUPMETHUECKUM
CIIocoooM

Bu6nmoreka IJOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpeHME, 0000IICHUE U
cucreMaTtu3anus 3HaHui. Pemenue

TEKCTOBBIX 337124 apu(METHIECKUM
crocooom

Bu6nuoreka IJOK
https://m.edsoo.ru/7f443fea

91

IToBTOpenue, 00o0IIeHNE U
cucTeMaTH3aIus 3HaH!M.

IIpeoOpazoBanue anredpanveckux
BBIPAXKEHHIA, TOMTYCTUMbIC 3HAUCHHUS

bubmoreka IIOK
https://m.edsoo.ru/7f4441ca

92

IToBTOpenue, obo0IIeHHE U
cucTeMaTH3aIus 3HaHUM.

IIpeobpaszoBanue anredpandecKux
BBIPAKEHH, IONTYCTUMbIE 3HAUCHHUS

bubmuoreka LIOK
https://m.edsoo.ru/7f444364



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

93

IToBTOpeHue, 0000IICHNE U
cucTeMaTH3amys 3HaHUH.

IIpeobpazoBanue anredOpandecKux
BBIPKEHUH, TIOMYCTUMBIE 3HAYCHUS

bu6nmoreka IJOK
https://m.edsoo.ru/7f4446f2

94

IToBTOpEHME, 0000IICHIE U
CUCTEMAaTH3alUs 3HAHUM.

IIpeobpazoBanme anredOpamdecKux
BBIPaXCHHM, JIOTYCTUMbIC 3HAYCHUS

bubmuoreka LIOK
https://m.edsoo.ru/7f444a94

95

IToBTOpenwue, obo0IIeHNE 1
cucremMaTu3anus 3HaHui. OyHKIUU:
IIOCTPOEHUE, CBOUCTBA U3YyUYEHHBIX
dhyHKIII

Bu6nuoreka IJOK
https://m.edsoo.ru/7f444c56

96

[ToBTOpenwue, obo0IIeHNE 1
cucremMaTu3anus 3HaHu. OyHKIUU:
MOCTPOEHUE, CBOMCTBA U3YYEHHBIX
dhyHKIHI

Bubmuoreka [JOK
https://m.edsoo.ru/7f444144

97

IToBTOpEeHME, 0000IICHUE U
cucremMaTu3anus 3HaHui. OyHKIUU:
MOCTPOEHUE, CBOMCTBA U3YUYEHHBIX
dhyHKIII

Bu6nmoreka IJOK
https://m.edsoo.ru/7f44516a

98

IToBTOpenue, 06o0IIeHHE U
cucremMaTu3anus 3HaHui. OyHKIUK:
MOCTPOCHUE, CBONCTBA N3YYEHHBIX
hyHKIH

bubmuoreka LIOK
https://m.edsoo.ru/7f4452e6

99

IToBTOpenue, 00o0IIeHNE U
cucTeMaTH3aIus 3HaH!M.

I'paduyeckoe pelieHre ypaBHEHHUA U UX
CHCTEM

bubmoreka IIOK
https://m.edsoo.ru/7f445516

100

[ToBTOpeHue, 0000IICHHE U
CHUCTEMATU3AIUS 3HAHH.

I'paduueckoe perieHne ypaBHEHUH U UX
CHCTEM

101

Hrorosas KOHTpPOJIbHAas pa60Ta



https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
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

102 O00011IeHNE U CUCTEMATH3ALIHS
3HAHUHA

OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME

102




IHOYPOYHOE INTAHUPOBAHHUE 'EOMETPUA

7 KJIIACC

KonnuyecTBo 4acos DJIeKTPOHHbIE
» Tema ypoka KonTpoabhbie IIpakTH4eckue Aara i ppoBkie
n/n Bcero H3Y4YeHHUs] |  ofpazoBaTelibHbIe
padoThI padoThI
pecypchbl
1 TIpocreiiine reoMmeTpuyecKue 1 bubaunoreka [JOK
OOBEKTHI https://m.eds00.ru/8866b724
bubmuorexa [IOK
2 MHOrOYroMbHIL, fIoMaHas ! https://m.eds00.ru/8866ch6a
3 CMeXHbIE ¥ BEPTUKAIBHBIC YTIIbI 1 bubmorexa [IOK
https://m.eds00.ru/8866c5c0
4 CMexHbIE U BepTUKAIbHbIE YTJIIbI 1 bubmorexa [IOK
https://m.edsoo.ru/8866c7be
5 CMexHBIC U BEpTUKATBHBIE YTIIBI 1
6 CMeXHbIE ¥ BEPTUKAIBHBIC YTIIbI 1
7 CMexHbIEe U BEpTUKAIbHbIE YTIIbI 1
8 CMexHbIE U BEpTUKAIbHbIE YTIIbI 1
M3mepenue JHHEWHBIX M YIJIOBBIX
9 BEJIMYMH, BBIYUCIICHHE OTPE3KOB H 1
YTJIOB
U3sMmepeHne JHMHEHHBIX W YTIJIOBBIX
10 Bes;m?le, eBI)IJ:II/ICZeHI/Ie OTp}GISESB u 1 bubamorexa LOK
yriioB https://m.eds00.ru/8866c3ea
W3mepeHne NUMHEMHBIX U YIVIOBBIX
11 BEJIMYNH, BBIUHCIEHHE OTPE3KOB U 1
YTJIOB
M3mepenne NWHEHHBIX W YTIOBBIX
12 BEJIMYNH, BBIUHCIEHHE OTPE3KOB U 1
YTJIOB



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

ITepumerp u mwiommane Guryp,

13 COCTaBJICHHBIX U3
IPSIMOYTOJIbHUKOB
[epumerp u iomane Guryp,
14 COCTaBIIEHHBIX U3
MPSIMOYTOJIEHUKOB
15| nepmenmc mpescramoni o paans uommotexa LIOK
burypax https://m.eds00.ru/8866ce80
16 Tpu mpu3HaKka paBeHCTBA bubmmoreka [HOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npusHaka paBeHCTBa Bu6mmoreka [IOK
TPEYTrOJIbHUKOB https://m.eds00.ru/8866d34e
18 Tpu mpu3HaKka paBeHCTBA bubmmnoreka [HOK
TPEYTrOJILHUKOB https://m.eds00.ru/8866e01e
19 Tpu npusHaka paBeHCTBa
TPEYTrOJIbHUKOB
20 Tpu npusHaka paBeHCTBa
TPEYTrOJIHHUKOB
21 Tpu nmpu3HaKa paBeHCTBA bub6imoreka [IOK
TPEYTrOJIbHUKOB https://m.eds00.ru/8866e88e
22 IIpu3Haku paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJEHUKOB
23 [Ipu3Haku paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJBHUKOB
24 CBOMCTBO MeMaHbI MIPSMOYTOJIBHOTO bubanoreka [HOK
TPEYroJIbHUKA, POBEICHHON K https://m.edso0.ru/8866e9ec
THUIIOTEHY3€
CBOICTBO MeINaHbI
25 MPSIMOYTOJILHOTO TPEYTOJIbHUKA,
MIPOBEZCHHOM K TUTIOTEHY3€
2% PaBHOGeIpeHHbIE U bu6mmotexa [{OK
PaBHOCTOPOHHHUE TPEYTOJIBHUKH https://m.edso0.ru/8866d6fa
27 IIpu3Haku u cBoiicTBa Bbu6immoreka [IOK

PaBHOOEPEHHOTO TPEYTOJIbHUKA

https://m.eds00.ru/8866d880



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
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880

IIpusHaku u cBoiicTBa

bubmmoreka [JOK

Hakpect nexaiune,
COOTBETCTBEHHBIE U
OJHOCTOPOHHUE YTIJIBL,
00pa3oBaHHbIE IIPU NIEPECEUEHUU
MapauIeIbHBIX MPSIMBIX CEKyIIeH

28 PaBHOOEIPEHHOTO TPEYTOJIbHUKA https://m.edso0.ru/8866d880
29 TIpu3naku u cBOWCTBA bubaunoreka [JOK
PaBHOOEIPEHHOTO TPEYTOJIbHUKA https://m.edso0.ru/8866e26¢
30 Hepasencrsa B reoMeTpun
butmmoreka [IOK
31 Hepaperiersa p reomerpin https://m.eds00.ru/8866e3a2
32 Hepasencrsa B reoMeTpun
33 HepasencrBa B reoMeTpun
34 IIpsAMOYTOJIBHBII TPEYTONBHUK C Bu6mmoreka [IOK
yriiom B 30° https://m.edso0.ru/8866eb22
IIpsAMOYTOJIBHBII TPEYTONBHUK C
35 o
yriom B 30
36 KontponbHas pabota o Teme bubmmnoreka [HOK
"TpeyroiapHUKH" https://m.edso0.ru/8866echc
37 ITapajiensHble IpsIMBIE, UX Bu6mmoreka [IOK
CBOIICTBa https://m.eds00.ru/8866ef64
38 [Tt moctynar EBkinma
Haxkpecr nexaruue,
o | Somememen
’ https://m.eds00.ru/8866f086
00pa3oBaHHbIEC P ITEPECEUECHUH
napaJieIbHbIX IPSMBIX CEKYIIeH
40 Hakpecr nexariue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHUE YTJIbI,
00pa3oBaHHbIE TP TTEPECEUCHUH
napajyiebHBIX IPSAMBIX CEKYIIeH
41



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

42

Hakpecr nexainue,
COOTBETCTBEHHBIE Y OTHOCTOPOHHHE
YTIIBI, 00pa30BaHHBIE MTPH
MepeceueHn! MapauIeIbHBIX
HpSAMBIX CEKyLIEH

43

Haxpecrt nexariue,
COOTBETCTBEHHBIE Y OTHOCTOPOHHHE
yIIibl, 00pa3oBaHHbIEC MTPU
MepeceyeHn ! NapasuieIbHbIX
HOPSIMBIX CEKyLIei

bu6mmoreka IJOK
https://m.edsoo.ru/8866f3b0

44

[Tpu3sHak napauieabHOCTH MPSAMBIX
4yepe3 paBeHCTBO PACCTOSHUNA OT
TOYEK OJIHOW MPSMOU 10 BTOPOU

psAMOM

45

[Ipu3Hak napamnenbHOCTH NPSAMBIX
4yepe3 paBeHCTBO PACCTOSHUNA OT
TOYEK OJIHOW MPSMOU 10 BTOPOU
psAMOI

46

CyMMa yriioB TpeyroibHUKA

bubmuoreka LIOK
https://m.edsoo.ru/8866f630

47

Cymma yTi0B TpeyroibHHUKa

bubmoreka IJOK
https://m.edso00.ru/8866f8ba

48

BHeminue yrisl TpeyrojisHUKa

bubmoreka IJOK
https://m.edsoo.ru/8866fa5e



https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e

49

BHerHue yrisl TpeyroyibHIKa

Kontponbnas pabora mmo Teme

butmuoreka [IOK

>0 TE:;?;:}?;E:,I,G HPAMIBIE, CYMMa yIJI0B https://m.eds00.ru/8866fe6e
51 OKpy>KHOCTb, XOpJIbl U TUAMETP, UX Bu6mmoreka LIOK
CBOMCTBA https://m.eds00.ru/88670800
52 KacaTenbHas kK OKpY»KHOCTH bubmorexa [IOK
https://m.eds00.ru/88670e9a
53 OKpy>KHOCTb, BOHCAHHAS B YTOJI
54 OKpY>KHOCTb, BICAHHAS B YTOJI
55 Ilonsatue o 'MT, npumMeHeHue B bu6mmoreka [IOK
3aJa4ax https://m.eds00.ru/8867013e
56 [Tonarue o 'MT, npumeHnenue B bubmunorexa LIOK
3a/1a4ax https://m.eds00.ru/88670508
Buccekrpuca u cepe IMHHBIN
S7 NEPICHIUKYIISP KaK
TeOMEeTPUYECKUE MECTa TOUEK
58 OKpy>XHOCTb, OTIFICAHHASI OKOJIO Bbubanoreka [IOK
TPEyroJibHUKA https://m.eds00.ru/88670a62
59 OKpy>XHOCTB, OIIMCAHHASI OKOJIO
TpeyroJbHHUKa
60 OKpy>XHOCTb, BIIUCAHHAS B bubnuotexa [JOK
TPEYTrOJIbHUK https://m.eds00.ru/8867103e
61 OKpy>XHOCTB, BIIMCAHHAS B
TPEYroJIbHUK
62 IIpocreiimue 3anaun Ha bu6imoreka [IOK
HOCTPOCHHE https://m.edso0.ru/88671188
63 TIpocreitine 3agayun Ha bu6mmoreka IJOK
HOCTPOCHHE https://m.eds00.ru/886712d2
64 Kontponbnas padota no teme Bbu6immoreka [IOK

"OKpY>KHOCTb U KPYT.

https://m.eds00.ru/88671462



https://m.edsoo.ru/8866fe6e
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
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462

I'eomeTrpuueckue nocrpoenus”

IToBTOpEHME M 000OIICHIE 3HAHMI

butmuoreka [IOK

65 OCHOBHBIX TIOHSTHH U METOJIOB Kypca 1
7 knacea https://m.eds00.ru/886715b6
66 Hrorosast KOHTpOJIbHAsI paboTa 1 ﬁgssl;l/(:r:ee?stlj)?ﬁ/ 8367166c
IToBTOpEHME M 000OIICHIE 3HAHMI
67 OCHOBHBIX TIOHSITHIH U METOJI0B 1
Kypca 7 kiacca
IToBTOpeHUE U 0000IICHUE 3HAHUI Butmorexa LIOK
68 OCHOBHLIX IOHATHH U METOJ0B KypcCa 1
7 wnacea https://m.eds00.ru/886719bc
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOIT'PAMME



https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

8 KJIACC

Kouun4yecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoka Konrpoasnbie | Ilpakrnyeckue Aara uHpposLIe
n/n Bcero u3yueHusi | 0o0Opa3oBaTe/IbHbIC
padoThI padoThI
pecypchl
1 ITapannenorpamMm, €ero Npu3HaKu 1 1 bubmmoreka [{OK
CBOIICTBa https://m.edso0o.ru/88671af2
) ITapannenorpamMm, €ero NpuU3HaKy U 1 bubaunoreka [JOK
CBOICTBa https://m.edso00.ru/88671ca0
3 ITapannenorpamm, ero Npu3HaKu U 1 bu6mmoreka [IOK
CBO¥CTBa https://m.eds00.ru/88671ca0
(rpmioyromane, powb, seatpan, | 1 umrorera IOK
4 pAMOYE o> POMD, APED), https://m.eds00.ru/88671dea
MPU3HAKU U CBOWCTBA
(rpmioyromane, powb, seatpan, | 1 umrorera IOK
5 pAMOYE o> POMD, APED), https://m.eds00.ru/88671f20
MPU3HAKU M CBOWCTBA
e S maparsnomoocn | B 10K
6 PAMOY o> POND, AP https://m.eds00.ru/8867209¢c
MPU3HAKW U CBOWCTBA
butmoreka [JOK
T 1
! patiem https://m.eds00.ru/88672358
8 PaBHOOOKAS U TIPAMOYTOJIbHAS 1 bubnuotexa [JOK
Tpamnenuu https://m.eds00.ru/8867252e
9 PaBHOOOKAS ¥ TIPSIMOYTOJIBHAS 1 bubanoreka [HOK
Tpaneuuu https://m.eds00.ru/88672858
bu6mmoreka IJOK
M 1
10 CTOM YABOCHITE MEHIATE https://m.edso00.ru/88672b14
bu6mmoreka IJOK
1
1 Henparbias cHMMETpis https://m.edso0.ru/88672b14
12 Kontponbnas pabota no teme 1 1 bub6imoreka [IOK



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/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14

"UeThIpEXyTrOJbHUKHA" https://m.eds00.ru/88672c9%
13 Teopema Paneca u Teopema o bubmmoreka [HOK
MPONOPLUUOHAIBHBIX OTPE3KaxX https://m.eds00.ru/8867337a
14 CpenHsist TMHHS TPEYTOJIbHUKA bubmorexa [IOK
https://m.eds00.ru/88672e0c
15 CpenHsst TMHHAS TPEYTOIbHAKA bubmorexa HOK
https://m.eds00.ru/88672f38
16 Tparenus, e¢ cpeaHss JTUHUSL Bubmuorexa [JOK
https://m.eds00.ru/88672358
17 Tpamenus, e cpeaHss TUHUSL bubmorexa [IOK
https://m.eds00.ru/88673064
18 IIponoprimoHanbHBIE OTPE3KU bubmorexa [IOK
https://m.eds00.ru/88673794
19 [IporopuimoranbHBIE OTPE3KU bubmorexa [IOK
https://m.eds00.ru/88673794
20 Llentp Macc B TpEyTroIbHUKE bubmorexa [IOK
https://m.eds00.ru/886738fc
bubnmnoreka IJOK
21 Tonobibie TpeyrombHiiit https://m.eds00.ru/88673a78
22 Tpu npuzHaka moxodus bu6imoreka [IOK
TPEYTrOJIbHUKOB https://m.eds00.ru/88673bae
23 Tpu nmpuzHaka moxoous bubanoreka LHOK
TPEYTrOJIbHUKOB https://m.eds00.ru/88673d52
24 Tpu npusHaka nogoous bu6imoreka [IOK
TPEYTrOJIbHUKOB https://m.eds00.ru/8867400e
o5 Tpu npusHaka nogoous
TPEYTOJILHUKOB
2 [IpumeHenne noxoOus Mpy peLIeHUH
NPaKTUYECKUX 33134
27 Kontponbnas padota o teme "[logoGuble bu6mmotexa [{OK

TPEYTOJIbHUKH"

https://m.edso0.ru/8867445a



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/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a

28 CaoiicTBa momasei bubmmnorexa [JOK
TeOMETPUUECKHUX QUTyp https://m.edso00.ru/886745fe
29 DopMyIIBI AJIS TUTOIIAII bubmmoreka [HOK
TpeyroibHHKa, HapauieIorpaMma https://m.eds00.ru/88674860
30 DopMyIbl I ILIOAAU TPEYTOIbHUKA, Bu6mmoreka LIOK
mapaJieaorpaMmma https://m.edso0.ru/88674a22
31 DopMyIIBI AJIS TUIOIIAIAH TPEYTONBHUKA, bub6mmoreka [IOK
napasuiesiorpaMma https://m.edso0.ru/88674a22
32 DopMyIbl I ILIOAAU TPEYTOIbHUKA, Bu6mmoreka LIOK
napasuiesiorpaMma https://m.eds00.ru/88675288
33 DopMyIbl 11 IIOAAN TPEYTOJIbHUKA, Bu6mmoreka [IOK
napasuiesiorpaMma https://m.eds00.ru/8867542c
34 Brruncnenue miomaaeit ClIoKHBIX butmmoreka [JOK
turyp https://m.edso0.ru/88674e78
35 [Tnomaau ¢uryp Ha KieT4aToN Bu6mmoreka [IOK
Oymare https://m.eds00.ru/8867473e
36 [Tnomann mogoOHBIX QUryp
37 [Tnomann mogoOHBIX QUryp
38 3amauu ¢ IPaKTHIECKUM Bubnmnorexa [JOK
CoZIep)KaHuEeM https://m.edso0.ru/88675558
39 3amauu ¢ IPaKTHIECKUM bubnuotexa [JOK
CoZIep)KaHuEeM https://m.eds00.ru/88675684
40 Pemenue 3amay ¢ moMoOIIBIO METOIA Bubnmnorexa IJOK
BCIIOMOTATEJIbHOM TIIONIA TH https://m.eds00.ru/88674f90
a1 KontponbHas paborta o Teme bubanoreka [HOK
"[lnomans" https://m.eds00.ru/8867579¢c
42 Teopema Ilugaropa u e¢ bu6imoreka LIOK
NPUMEHCHHUE https://m.eds00.ru/88675918
43 Teopema [Tudaropa u e¢ Bbubimmoreka [IOK

MMPUMCHCHUC

https://m.eds00.ru/88675918



https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558
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

Teopema [Tudaropa u e

bubmmoreka [JOK

44 NPUMEHCHHUE https://m.edso00.ru/88675abc
45 Teopema [Tudaropa u e
PUMEHEHHUE
46 Teopema Iudaropa u e¢
MIpUMEHEHNE
OmnpenesneHue TPUrOHOMETPHUECKUX
PO I A — Babimoneka [I0K
’ https://m.eds00.ru/88675d32
TPUTOHOMETPUYECKHE COOTHOLIEHUS
B IIPSIMOYTOJILHOM TPEYTOJIbHUKE
48 OCHOBHOE TPUTOHOMETPHUECKOE Bbubanoreka [IOK
TOXK/IECTBO https://m.eds00.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO
o | Samromus st no e B orea 0K
S —— https://m.edsoo.ru/8a1407e8
52 BrucanHsle U HEHTPAJIBHBIE YIUIbI, YIOJ bubanoreka [HOK
MEX/Ty KacaTeJIbHOM U XOpI0i https://m.edso0.ru/8a1415b2
53 BnucanHbie U LEHTpaJIbHBIE YIJIbI, YTOJI bu6imoreka [IOK
MEX/1y KacaTelIbHOW U XOpIO0ii https://m.edso0.ru/8a141940
54 BrucanHsle U HEHTPAJIBHBIE YIUIbL, YIOJ bubanoreka [HOK
MEX/Ty KacaTeJIbHOM U XOpI0i https://m.edsoo.ru/8a141b34
55 VYTIIBl MKy XOpAAMH U CEKYLTUMHU
56 VYTIIBI MEXITY XOPAAMH U CEKYITIMHU
- Bnnca{{HLIe U OTIMCaHHbIE Butmiorexa [IOK
YETBHIPEXYTOIbHUKH, UX TIPU3HAKU U

CBOMCTBa

https://m.edso0.ru/8a140f86



https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
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Brmcannsie 1 onrcaHHbIe

b K
58 YETHIPEXYTOJIbHUKH, UX MTPU3HAKU H 1 uommorexa [10
cBOHCTBA https://m.edsoo.ru/8a1416d4
Brmcannbie u onrcaHHEBIC Butmorexa LIOK
YeTHIPEXYTOJIBHUKH, HX TTPHU3HAKA U 1
59 CBOﬁSTB;’ P https://m.edsoo.ru/8a1416d4
IIpuMeHeHue CBONCTB BIIUCAHHBIX U
60 OTIMCAaHHBIX YETHIPEXYTOILHUKOB IPH 1
pEIICHIN TeOMETPHIECKIX 3a71ad
IIpuMeHeHre CBOMCTB BIIUCAHHBIX U
61 OIUCAHHBIX YETHIPEXYTOJbHUKOB IIPH 1
pEIICHUN TeOMETPUUECKIX 3aa4
62 B3auMHOe pacroynoxeHue 1ByX 1 Bu6mmoreka [IOK
OKPY)KHOCTEH, 00IIHE KacaTeIbHbIC https://m.edso00.ru/8a1410a8
. bubmunorexa LIOK
Kacanue okpykHOCTEH 1
63 Py https://m.edsoo.ru/8a1410a8
KonTponbHas padorta mmo teme "YTibI B BuGmmotexa LOK
64 zzg)s:s;:;iiiﬁmm 1 OTHCARHPIC ! https://m.edso0.ru/8a141c88
IToBTOpEHME OCHOBHBIX OHATUN U Bubmorexa [[OK
METOJI0B KypcoB 7 U 8 KJIaccoB, 1
65 O606§_{6HI/IZI;HaHI/H71 https://m.edsoo.ru/8al41ddc
IToBTOpEHNE OCHOBHBIX IOHATUN U Bubmorexa [[OK
METOJIOB KypcoB 7 U § Kaccos, 1
66 O606§1€HI/I}GII;H3HI/H71 https://m.edsoo.ru/8al4lefe
butmmoreka [IOK
67 Htorosas KOHTpOJLHAs paboTa 1
p p https://m.edsoo.ru/8a142368
[ToBTOpEHNHE OCHOBHBIX MOHATUN U
68 METOJ10B KYpcoB 7 U 8 KJ1accoB, 1 bubmmorexa LIOK
B — https://m.edsoo.ru/8al420ac
OBUIEE KOJIMYECTBO YACOB I10 68

[MTPOI'PAMME
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9 KJIACC

Ne Tema ypoka KosimyecTBo yacos Hara JJIeKTPOHHbIE
n/a Bcero Kontposbubie | IlpakTnueckue udydenusi  nuppoBbIe
padoThbI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
1 OrnpeaeneHyue TPUrOHOMETPUIECKUX 1 bubmmoreka [JOK
¢bynkimii yriios ot 0° go 180° https://m.edso0.ru/8al424bc
2 DopMyITbl IPUBEACHUS 1
Bu6nuoreka IJOK
T 1
3 COPEMA KOCHHyCOoD https://m.edso00.ru/8a14336c¢
4 Teopema KOCHHYCOB 1
Bu6nuoreka IJOK
T 1
S COPEMA KOCHIHYCOoD https://m.edso0o.ru/8a142d5e
bubmuoreka LIOK
T 1
6 COpeNta CHIYCOB https://m.edsoo.ru/8al42e8a
7 Teopema cHHYCOB
8 Teopema cuHycoB
9 Haxoxnenue 1iuH CTOpOH 1 1 Bu6nuoreka IJOK
BEJINYMH YTJIOB TPEYTOJIBHUKOB https://m.edso0.ru/8a1430b0
bubmoreka IIOK
P 1
10 CILICHHE TPEYTOIILHIIOD https://m.edsoo.ru/8al42ac0
bubmuoreka IIOK
P 1
1 CHICHHE TPEYTOIBHIIOR https://m.edsoo.ru/8al42ac0
bubmuoreka LIOK
P 1
12 CHICHHE TPEYTOIBHIIOR https://m.edsoo.ru/8al42ac0
bubmmoreka IIOK
P 1
13 CILICHHE TPEYTOILHITIOD https://m.edsoo.ru/8a142ac0
[IpakTHdeckoe npuMEHEHHE TEOPEM Bubmuorexa LIOK
14 1
CHHYCOB ¥ KOCHHYCOB https://m.edsoo.ru/8al42c3c



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
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HpaKTqucxoe IMPUMCHCHUC TCOPEM

15
CHHYCOB ¥ KOCHHYCOB
16 Kontponbnas pabota o teme "Pemenue bubmmorexa LIOK
TPEYTroJIbHUKOB" https://m.edsoo.ru/8a14392a
17 [MousTue 0 npeoOpa3oBaHUK MOAOOUS bubanorexa [JOK
https://m.edso00.ru/8al43ab0
18 COOTBETCTBEHHBIC 3JIEMCHTBI bu6nmoreka IJOK
1000HBIX GHUTYD https://m.edso0.ru/8a143de4
COOTBETCTBEHHBIC SIIEMEHTHI
19
MOTOOHBIX QUTYD
Teopema o Mpon3BEACHUHN OTPE3KOB
XOp/I, TEOPEMA O TIPOU3BECHUH bubmmnorexa LIOK
20 OTPE3KOB CEKYIINX, TEOPEMa O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTelabHOU
Teopema 0 MpoM3BECHUH OTPE3KOB
XOp/I, TeOpeMa O MIPOU3BEACHHUU bubmoreka [JOK
21 OTPE3KOB CEKYIIMX, TEOPEMa O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTelbHOU
Teopema 0 MPOM3BEICHUH OTPE3KOB
XOp/I, TeOpeMa O TIPOM3BEICHHH buGmuorexa LIOK
22 OTpPE3KOB CEKYIIUX, TEOpeEMa O https://m.edsoo.ru/8al442da
KBa/IpaTe KacaTelIbHOM
23 IIpuMeHeHue TeopeM B PEILICHUU Bubmuorexa [JOK
TEOMETPHUUECKHUX 313 https://m.edsoo.ru/8a143f06
24 IIpumeHeHue TeopeM B PELLICHUU Bbubnuorexa LIOK
TEOMETPHUUECKHUX 313 https://m.edsoo.ru/8a1443fc
o5 IIpumeHeHue TeopeM B PELLICHUU Bubmuorexa [JOK
TEOMETPHUYECKUX 3314 https://m.eds00.ru/8a144578
Kontponbnas pabota no teme
26 "TIpeo6paszoBanue NoA0OHUS. bubaunoreka LIOK

Mertpuueckue COOTHOIICHUS B
OKpy>kHOCTH"

https://m.edsoo.ru/8al447a8
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OnpeneneHHe BEKTOPOB.

bu6nmoreka IJOK

i ::I;H;zl;iceicii;ogeommmecmn https://m.edso00.ru/8a144960
28 CrnosxeHue U BEIUNTaHUE BEKTOPOB, bubmmorexa LIOK
YMHOXKEHHE BEKTOPa Ha YKCIIO0 https://m.edsoo.ru/8al44a8c
29 CrnosxeHue U BEIUNTaHUE BEKTOPOB, Bubmuorexa LOK
YMHOXXEHHE BEKTOpa Ha YKCIIO https://m.edsoo.ru/8a144d52
30 CrnoxeHne 1 BEIYUTaHNE BEKTOPOB,
YMHOEHHE BEKTOpa Ha YUCIIO
31 PasnoxeHue BekTopa 1o AByM
HEKOJUIMHEAPHBIM BEKTOPaM
bubmuoteka LIOK
32 Koopaumarst Bexropa https://m.edsoo.ru/8al44fbe
33| era mpmienenme amn mxontenn Suomotexa L1OK
1 yriIoB https://m.eds00.ru/8a14539c
34| era mpmieneime A mxontenn buomotexa LIOK
1 yriIoB https://m.edso00.ru/8a14550e
35 Pemenue 3amay ¢ moMOIIBIO bubmuoreka IIOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenue 3amay ¢ moMoOIIbIO Bu6nuoreka IJOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 IIpuMeHeHne BEKTOPOB JUIsl pEILEHUs
3a1a4 QU3NKu
38 KonTponbHas pabora o teme "BekTopsr” Bbubnuorexa LIOK
https://m.eds00.ru/8a145b08
39 JlexapTOBBI KOOPIMHATHI TOYEK HA
TUIOCKOCTH
. Bbubnuroreka [IOK
40 ¥/ paBHeHHe HpANO https://m.eds00.ru/8al45c48
41 YpaBHeHHE NPAMOI



https://m.edsoo.ru/8a144960
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bu6nmoreka IJOK

42 YpaBHEHHE OKPYKHOCTH
P Py https://m.eds00.ru/8a14635a
43 Koopaunats! Touek nepecedeHus bubmmorexa [IOK
OKPY>KHOCTH U TIPSIMOH https://m.edso00.ru/8a146620
44 Mertoa KOOPAWHAT TP PEIICHUH
TCOMETPHUYECKUX 33]1a4,
MPAKTHYECKUX 3a/1a9
MeTto KOOpIWHAT MIPH PEIICHUN
45 TCOMETPHUYECKUX 33]1a4,
MPAKTUYECKUX 3a]1a4
Meron KOOpIAMHAT IIPU PELIEHUU
46 TEOMETPHUYECKUX 33ad,
MIPAKTHYECKUX 3a/1a9
KonTponpHas paborta mmo teme Butmorexa LIOK
a7 " JlekapTOBBI KOOPIMHATHI HA TIIOCKOCTH"
https://m.edsoo.ru/8al46e0e
48 IIpaBusibHBIE MHOTOYTOJIEHUKH, Bubmuorexa [JOK
BBIYHCIICHHE UX 3JIEMEHTOB https://m.edsoo.ru/8al46fda
bubmuoreka IIOK
49 Yucio nt. JImHa OKPY>KHOCTH
a i https://m.edsoo.ru/8a1472c8
bubmoreka IIOK
50 UYucio mt. JIimHa OKPY>KHOCTH
a by https://m.edsoo.ru/8al4714c
o1 JnuHa 1yru oKpy>XKHOCTH
bubmuoreka IIOK
52 Pannannas mepa yriia
8 payr https://m.edsoo.ru/8al4714c
bubmoreka IIOK
53 [Tnomans Kpyra, CEeKTOpa, CErMEHTa https://m.edsoo.ru/8al47426
bubmuoreka LIOK
54 [Tnomane kpyra, cekTopa, cerMeHTa httos://m.eds0o.ru/8al47750
55 IImomane Kpyra, CEKTOpa, CErMeHTa bubmoreia HOK

https://m.edso00.ru/8a147750
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56

TlonsTHe 0 ABM)KEHUH IIOCKOCTH

bu6nmoreka IJOK
https://m.edsoo.ru/8al47c82

57

TTapannensHblii IEpEHOC, TOBOPOT

bubmunoreka LIOK
https://m.edsoo.ru/8a147f16

58

[TapannenpHbIil IEpEHOC, TOBOPOT

bu6nmoreka IJOK
https://m.edsoo.ru/8a147f16

59

[TapannensHbIil IEpEHOC, TOBOPOT

60

[TapannenpHbIil IEpEHOC, TOBOPOT

61

IIpumeneHue NBUXEHUMN TIPU
pelIeHny 3a1a4

bu6nmoreka IJOK
https://m.edsoo.ru/8a1480e2

62

KonTponpaas pabora mo temam
"[IpaBusIbHBIE MHOTOYTOJIBHUKH.
OKpy>XHOCTb. JIBHKEHUS TIOCKOCTH"

63

[ToBTOpeHue, 0000IICHNE,
cucremaTusanus 3HaHui. 3mepenue
T€OMETPUYECKUX BEIUYKH.
TpeyroabHUKH

Bu6nuoreka IJOK
https://m.edsoo.ru/8a148524

64

IToBTOpeHue, 0000IICHNE,
cucTeMaTH3aIlus 3HaHui. [lapaienbHbie
U MIEPICHANKYJISPHBIC IPSMbIC

bubmuoreka IIOK
https://m.edso0o.ru/8a148650

65

IToBTOpeHue, 06o0IICHNE,
cuctemaru3aius 3Hanui. OKpyKHOCTb
1 KpYT.

I'eoMeTprueckue MOCTPOCHUsI. YTIIbI B
OKPYKHOCTH

66

IToBTOpeHue, 06o0IICHNE,
crucTeMaTu3anys 3HaHui. Brimcanusie n
OTHCAHHBIC OKPYKHOCTH
MHOTOYTOJIbHUKOB

67

Hrorosast KOHTpoOIIbHAS paboTa

bubmunoreka LIOK
https://m.eds00.ru/8a148920
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68

[ToBTOpeHue, 0600IICHNHE,
cUucTeMaTH3aIMs 3HaHUI

OBILIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE
BEPOATHOCTDb U CTATUCTHUKA

7 KIIACC
KounyecTBo 4yacoB JJIeKTPOHHbIE
Nem/m | Tema ypoka Kontponbneie | Ipaktuueckue | A2T2 undposbie
Bcero u3ydeHusi  o0pa3oBaTeJIbHbIC
padoThI padoThI
pecypchl
1 IIpencraBneHue JaHHBIX B 1 bubmmoreka [JOK
TabIMIIaxX https://m.edso00.ru/863ec1f8
) IIpakTHyeckre BEIYMCIECHUS 10 1 Bubmuorexa [JOK
TaOJIMYHBIM JAHHBIM https://m.edsoo.ru/863ec324
3 W3BnedeHne v HHTEpOpETALUS 1 Bubmmoreka [JOK
TaOJIMYHBIX JaHHBIX https://m.edsoo.ru/863ec78e
4 IMpaktuueckas pabora "Tabaurpr" 1 1
I'pacdnueckoe npeacraBneHme
JIaHHBIX B BUJE KPYTOBLIX, 1 bubinorexa LIOK
5 CTOJIOMKOBBIX (CTOJIOYATHIX) https://m.edsoo.ru/863ed18e
auarpamm
6 pmwepis aovorpamosewn g 1 buomiotexa LIOK
https://m.eds00.ru/863ed602
7 [MpakTudeckas pabora 1 1 Bubmorexa [JOK
" lnarpamMmsI" https://m.edso00.ru/863ed72e
8 Yucnossle HaOOpwl. Cpennee 1 Bbubnuorexa LIOK
apupMeTHIECKOEe https://m.edso00.ru/863ed846
9 Yucnossie Habopbl. CpenHee 1 Bubmuorexa [JOK
apudmMeTHIecKoe https://m.edso0.ru/863ed846
10 Menuana yrcnoBoro Habopa. 1 Bu6nmoreka IJOK
VY CTONYNBOCTh MEIMAHBI https://m.edsoo0.ru/863edb3e
11 Meauana 4icioBoro Habopa. 1
Y cTOHMYMBOCTE MEHAHBI



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
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12 IIpaktrueckas padora "Cpennne bubmmorexa [IOK
3HaYeHus" https://m.edsoo.ru/863edc6a
HawuGonbiee u HauMeHbIee BuGmorexa LIOK
3Ha4e CJIOBOTO Habopa.

13 P};S;aim AHCHOBOTO HABOP https://m.edso0.ru/863ee07a
Hawnbonbpiree 1 HanmeHbIIee

14 3HaYEHHUS YUCIOBOTO Habopa.

Pazmax
HawuGonbiee 1 HauMeHbIIee

15 3HAYEHMs YUCIOBOr0 Habopa.
Pazmax
KonTponpaas pabora mo remam

16 "IIpencraBieHue JaHHBIX. BH6H_HOTGK3 LOK
S — https://m.eds00.ru/863ee390

17 Cry4aiiHasi U3MEHYHBOCTD bubmmoreka [JOK
(puMepsI) https://m.edsoo.ru/863ee4bc

18 YacToTa 3Ha4eHUM B MacCHUBE bubmuoreka LIOK
JaHHBIX https://m.eds00.ru/863ee69c

bubmuoreka IIOK
I'pynnupoBka
19 pymimp https://m.edso00.ru/863ee9d0
20 I'ucrorpaMmel
bubmoreka IIOK
21 ['ucrorpaMmel
P https://m.edso0.ru/863eeelc

22 [Ipaktnueckas padora "CryuaiiHas Bbubnuorexa LIOK
U3MEHYHBOCTD" https://m.edsoo.ru/863eecc8
A L p— BuGotexa L1OK

23 PeA " o https://m.edso00.ru/863eef52
rpada
SITCHCHB‘ (6BaJ'IeHTHOCTB) BEPILNHBI. BuGnuorexa LOK

24 B;C;Z}Eeuzif ;ﬁlﬁp}laﬂ CTetety https://m.edsoo.ru/863ef0ba

25 Hemns u nuki. ITyts B rpade. Bbubnuroreka [IOK



https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
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https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba

IpencrasieHne o cBI3HOCTH rpada

https://m.edsoo.ru/863ef236

26 IIpencrasnenne 06 1 bubmmoreka [JOK
OPHEHTUPOBAHHBIX rpadax https://m.edsoo.ru/863ef3b2

27 CirydaifHBIN OTBIT U CIIy4aiiHOE 1 bubnunoreka [JOK
coObITHE https://m.edso0.ru/863ef4d4
BeposiTHOCTB 1 yacToTa COOBITHSI.

08 Poib ManOBEPOSTHBIX H 1 bubanoreka LIOK
NPaKTHYECKU JOCTOBEPHBIX https://m.eds00.ru/863ef646
COOBITHI B IPUPOJIC U B 00IIIECTBE

29 MoHeTa 1 urpajibHasl KOCTb B 1
TEOPUH BEPOSTHOCTEHN

30 IIpakTudeckas padora "Hacrorta 1 Bubmuorexa [JOK
BBIIIa/ICHHASI OpJ1a” https://m.edsoo.ru/863ef8a8
Kontponbshas pabota mo remam

31 "CyJaiiHas H3MEHYHUBOCTb. 1 bubinorexa LIOK
I'padybl. BeposiTHOCTD City4aifHOro https://m.eds00.ru/863f0186
coObITHs"

32 IToBTOpenwue, obo0IICHNME. 1 Bu6nuoreka IJOK
IIpeacraBneHue JaHHBIX https://m.edso0.ru/863efa24

33 IToBTOpeHue, 0600IICHNE. 1 Bubnunoreka [IOK
OnucaTenbHast CTATUCTHKA https://m.edsoo.ru/863efbaa

34 IToBTOpenwue, obodIICHNME. 1 bubmuoreka LIOK
BeposTHOCTB clTy4aifHOTO COOBITHS https://m.edsoo.ru/863efecO

OBILEE KOJIMYECTBO YACOB I1O 34

[TPOI'PAMME



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
https://m.edsoo.ru/863efbaa
https://m.edsoo.ru/863efec0

8 KJIACC

KoaudecTBO 9acoB DJIeKTPOHHbIE
Ne Tema ypoka Kontposbubie | IlpakTuueckue Aara uHpposnIe
n/n Bcero u3ydeHusi | 00pa3oBaTe/IbHbIC
padoThI padoThI
pecypchl
1 IIpencraBieHue naHHBIX. 1 bubmmoreka [JOK
OmnmcaTensHast CTATHCTHKA https://m.edsoo.ru/863f029e
2 CrnyuaitHast n3MeHunBOCTh. CpenHue 1 bubnunoreka [JOK
YHCIIOBOTO Habopa https://m.edso0.ru/863f03fc
3 Crnyuaitaeie coObITHS. BeposTHocTr 1 1 bu6mmoreka [IOK
YacTOTHI https://m.edsoo0.ru/863f0578
| meposmmocreit mororanmpamis | 1 Butmtonesa 10K
P ’ P https://m.eds00.ru/863f076¢c
KOCTh
bubnmoreka IJOK
5 O 1
TIIOHCHIA https://m.eds00.ru/863f0a50
bubmuorexa LIOK
6 0 1
Jlueniepert wenosoro Hadopa https://m.edso00.ru/863f0a50
7 CrannapTHOE OTKJIOHEHHUE YHCIOBOTO 1 butmmoreka [IOK
Habopa https://m.edso0.ru/863f0bfe
butmmoreka [IOK
8 arpa accenBa 1
JlHarpamMEL pacceiraris https://m.eds00.ru/863f0ea6
butmmoreka [IOK
9 M , 1
HOAECTBO, HOAMHOKECTEO https://m.edso0.ru/863f1180
o | S Bumrcra LOK
8 > 1P ’ https://m.eds00.ru/863f143c
JIOTIOJIHEHUE
CBoiicTBa onepalnii HaJl MHOXXECTBAMHU:
1 MEPEMECTUTEIIBHOE, COUETATEIBHOE, 1 bubnmoreka [IOK

pacupeacianuTeIIbHOC,
BKJIHOYCHUA

https://m.eds00.ru/863f1784
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12 I'padnueckoe npeacraBneHme bubmmoreka [HOK
MHO3KECTB https://m.edsoo.ru/863f198c
13 KoHnTponbHas pabota mmo remam
"Craructuka. MHOXECTBA"
14 OnemeHTapHbIe cOObITH. CiydaifHbIe bu6mmoreka [IOK
COOBITUS https://m.edso0.ru/863f1dec
BbrnaronpustcTByronme BuGmmorexa LIOK
15
JIeMEHTapHble C06I’mvm' https://m.edso0.ru/863f1dec
BepostHocTH cOOBITHI
BbrnaronpusrcrByromue Bubmorexa [[OK
16 0 .
SBHGMCHTapHHe cobRITI https://m.eds00.ru/863f1f72
€POSITHOCTH COOBITHIA
OnbIThl ¢ PaBHOBO3MOXKHBIMU
17 JNEMEHTAPHBIME  COOBITHSIMH. ];26#1;1/0Te1;a HOK/ ——
CrnyuaitHbIii BBIOOD PS.//m.edso0.ru ca
OHI)ITI)I C PaBHOBO3MOXHBIMH BI/I6J'II/IOT6K8_ I_[OK
18 2IEMEHTAPHBIMH  COOBITHSIMH.
Cotyuaitiblii BHIGOD https://m.edsoo.ru/863f21ca
[Mpaktudeckas padora "ONbITH C Bubsmorexa LOK
19 PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
cOBLITHIMU" https://m.edso00.ru/863f235a
butmmoreka [IOK
20 epeBo
Hepen https://m.edso0.ru/863f2a4e
CBoiicTBa iepeBa: ¢IMHCTBEHHOCTD
21 MTyTH, CYIIIECTBOBAHNE BUCIUCH Bbubnunorexa [JOK
BEPIINHBI, CBSI3b MEXK/TY YHUCIIOM https://m.edsoo.ru/863f2bac
BEPIIMH U YUCIIOM pedep
butmmoreka [IOK
22 IIpaBuiio oxe
PABHIO YMHOMCHHA https://m.edso00.ru/863f2cd8
23 IIpaBmiio ymMHOXEHUS bubmmorexa [IOK

https://m.edso0.ru/863f2e36
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‘ 24 IIpoTHBOIIOI0KHOE COOBITHE 1 bubmoreka [JOK
https://m.edsoo.ru/863f2f8a
o5 Junarpamma Ditntepa. OO0bequHEHUE U 1 bubnunoreka [JOK
nepeceueHrne COObITHI https://m.edso0.ru/863f3214
26 HecoBmectabie cobbrtrss. @opmyna 1 bu6mmoreka [IOK
CIIOJKEHHSI BEPOSITHOCTEH https://m.eds00.ru/863f3372
97 HecoBmectabie coObiTus. @opmyna 1 Bu6mmoreka LIOK
CIIOJKEHHSI BEPOSITHOCTEH https://m.eds00.ru/863f3764
IIpaBuno yMHOXXEHHS BEPOSTHOCTEM.
28 yl(?J'IOBHaSIyBCPOHTHOCTL. ’ 1 brbmmorexa LIOK
https://m.edso00.ru/863f38ae
HesaBucumebie coObITHS
[IpaBuii0 YMHOKEHHUS BEPOSATHOCTEM.
29 ngOBHaSIyBCPOHTHOCTL. ’ 1 brbmmorexa LIOK
https://m.eds00.ru/863f3b06
HesaBucumebie coObITHS
30 IIpencraBnenue caydyaiiHOTO 1 Bu6mmoreka [IOK
9KCIICPUMEHTA B BUJIE JAepeBa https://m.edso0.ru/863f3che
31 IIpencraBnenue cirydaifHOTO 1 bu6mmoreka [IOK
9KCIICPUMEHTA B BUJIE JAepeBa https://m.edso0.ru/863f3f20
2 | Dompeme cosuer : BuSorera LOK
OmNHcaTebHAS CTATHCTHEA https://m.eds00.ru/863f4128
bub6mmoreka [IOK
33 Hosroperite, oboduierie. Ipagui 1 https://m.eds00.ru/863f4312
KonTponpHas pabora mmo remam
34 "CrnyuaiiHbie coObITHS. BeposTHOCTS. 1
I'padsr"
OBLIEE KOJIMYECTBO YACOB I10 34
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9 KJIACC

KoJsun4yecTBo yacos JJIeKTPOHHbIE
Nen/m | Tema ypoka Konrpoubnbie | Ilpakruyeckue Aara nnQposkie
Bcero u3ydeHusi  0o0pa3oBaTeJIbHbIC
padoThI padoThI
pecypchl
1 [Ipencrarinenre qaHHBIX 1 bubmmorexa HOK
https://m.eds00.ru/863f47ea
2 OmnucaTenbHas CTATUCTUKA 1 bubmmorexa LIOK
https://m.eds00.ru/863f47ea
3 Oneparnuu HaJl COOBITUIMU
4 HeszaBucumocts cobbIThit
5 KoM0OuHaTopHOE MpaBuiio 1 bubnuoreka [IOK
YMHOXEHUS https://m.edso0.ru/863f4e16
6 ITepecTanoBku. @akTopuar. 1 Bubmuoreka [JOK
CoyeraHus ¥ YUCIIO COUCTaHUI https://m.edso0.ru/863f4e16
Bu6nmoreka IJOK
7 Tpeyronbuuk [Tackamns 1
pey https://m.eds00.ru/863f5014
[IpakTnueckas padora "Brraucnenue
8 BEPOSITHOCTEN € UCIIOJIb30BAHUEM 1 1 Bbubnuorexa LIOK
KOMOWHATOPHBIX (DYHKIIHI https://m.eds00.ru/863f5208
3JIEKTPOHHBIX Ta0IMII"
I'eomerpuyeckas BEpOSITHOCTb.
9 CiyuaiiHblil BBIOOP TOUKH U3 (PUTYPBI 1 bubnnoreka [JOK
Ha TUIOCKOCTH, U3 OTPE3Ka, U3 JyTH https://m.eds00.ru/863f5884
OKPYKHOCTH
I'eomerpuyeckas BEpOSITHOCTb.
10 CiyuaiiHblil BBIOOP TOUKH U3 (PUTYPBI 1 bubnnoreka [JOK
Ha IUIOCKOCTH, M3 OTPe3Ka, U3 Iyrd https://m.edsoo.ru/863f5a50
OKPYKHOCTH
11 I'eomeTpryeckast BEpOSITHOCTD. 1 Bubmoreka [JOK

Ciay4daiiHblii BEIOOp TOUKH U3

https://m.edso0.ru/863f5bfe
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(uTypHI Ha IIOCKOCTH, U3 OTPE3Ka, U3
IYTH OKPYKHOCTHU

FGOMeTpI/I‘IeCKa}I BCPOATHOCTD.

Crny4aifHbIil BBIOOD TOYKH U3 QUTYPHI Bubnmuorexa LHOK
12
Ha TUTOCKOCTH, U3 OTPE3Ka, U3 JyTH https://m.edso0.ru/863f5e10
OKPYKHOCTH
3 IéIanITaHHe. chev:x U Heyaaya. Bu6morexa LIOK
CPIUL HCHIBITAHIH A0 TiepBoro https://m.eds00.ru/863f6162
ycnexa
| e S u s BiGmorera LK
p A P https://m.eds00.ru/863f6356
ycrexa
Ucneitanne. Ycnex u Heypaya.
15 Cepus WCHBITAHMH 10 TEPBOTO
ycrexa
5 P https://m.eds00.ru/863f64d2
€pHYJUIN
Ucnbrtanus beprnymiu. BepostHocT
17 COOBITUI B CEpUU UCTIBITAHUI brbmmorera LIOK
5 https://m.eds00.ru/863f6680
epHYJUIN
18 [IpakTudaeckas padora "Ucnbeiranus Bbubnuorexa LIOK
bepuymau" https://m.edso00.ru/863f67de
19 CrydaiiHas BeTUYrHA U Bubnunoreka [IOK
pacrpeiesieHie BEpOSITHOCTEN https://m.edso00.ru/863f6b44
20 MaremaTruueckoe 0XKHIaHuE U Bubnunoreka [IOK
JIMCTIEPCHUST CITyYaiHON BETMIMHBI https://m.edsoo.ru/863f6da6
[Ipumepbl MaTEMaTHYECKOTO
21 O)IIZI/IJIaI-II)I/ISI KaK TEOPETHYECKOTO bubmorexa HOK
https://m.eds00.ru/863f6f86
Cpe/IHEro 3HAYCHUS BETUINHBI
22 [lonsiTHE 0 3aKOHE OOJIBLINX YUCET bubmorexa IOK

https://m.edsoo.ru/863f72c4
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23 H3mepenne BeposSTHOCTEH ¢ bubmmorexa [IOK
ITOMOIIBIO YaCTOT https://m.edso0.ru/863f7652
24 [Ipumenenune 3akoHa OOIBIINX Bubmuorexa LOK
qKcen https://m.eds00.ru/863f7116
o5 O06001eHNEe, CHCTEMAaTH3AIIHS bubmmoreka [JOK
sHauui. [IpecTaBieHue JTaHHBIX https://m.edso00.ru/863f783c
26 O0o001enue, cucTeMaTU3aMs 3HaAHUH.
OmucareapHas CTAaTHCTHKA
27 oo, penerammenm o Bufimorera LIOK
OmHcaTebHAs CTaTHCTHKA https://m.eds00.ru/863f893a
| oo e Bismorera LOK
https://m.edsoo.ru/863f7ade
O0o001enue, cucTeMaTU3aus
29 3HaHMHA. BeposTHOCTH ciTyuaifHOro buGmuorexa LIOK
COOBITHS. DIIEMEHTbI KOMOMHATOPUKH https://m.eds00.ru/863f7c9c
0 | Sl e BiGorsa 10K
KOMGHHATOPHKI https://m.edso0.ru/863f7e54
O0o001IeHne, cucTEMaTH3AIUS
31 3HAHWUH. DJIEMEHThI KOMOHWHATO- bubmoteka 1{IOK
pukn. CirydaiiHble BEIMUNHDI 1 https://m.edso00.ru/863f8408
pacnpezieieHus
2 . oyt s Bufmioexa LIOK
https://m.edso00.ru/863f861a
pacnpezeneHus
bubmuoreka LIOK
33 Hrorosas KoHTposbHad pa60Ta https://m.edso0.ru/863f8b56
34 O0o001IeHne, cCHCTEMATH3 AU

3HAaHUN
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