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IosicHUTENLHAA 3aANMNCKA

JlaHHBIN Kypc CHUCTEeMaTU3UPYET M PACIIMPSET 3HAHUS MO TEMaM: YHCJIOBBIC
MHO>KECTBa, OTHOILLIEHUS, (PYHKIIMU, TEKCTOBbIC U JIOTUYECKUE 3a7auM, DJIEMEHTHI
KOMOMHATOPUKH, AJIIEMEHTBl TE€OPUH TpadoB. ITHU TeMbl U3y4aIOTCS C HAYaJIbHOM
HIKOJIBI. JIaHHBIN Kypc MO3BOJISIET 0000IIMTH 3HAHUS ¥ IOCMOTPETh Ha 3TU pa3zeiibl
MaTEeMaTUKU C TOYKW 3pEeHHs MporpammupoBaHusi. Ha kaxaoil u3z tem Oyner
MOKAa3bIBaThCSl HE TOJIBKO B3aMMOCBSA3b MaTeMaTUKU W HMHPOPMATUKH, HO H
pa3IMyYHbIe HHTEPECHBIE MOMEHTHI computer science.

enpto xypca «lloaroroBurenpHble Kypchl MO MaTeMaTtuke s 9 kiacca»
ABIIACTCS W3YYCHHE OCHOBHOW MAaTeMaTH4YeCKOW TEXHUKH, HEOOXOIUMOn
MIKOJIbHUKaM, M3y4alouuMm uHpopMaTtuky. B pesynbTate mpoxoxaeHus Kypca
ClylIaTeiab y3HaeT 0a30BblE MaTeMaTHYECKHE CTPYKTYphl, HEOOXOIUMBIEC st
VCTOJIKOBaHUSI KOMIIBIOTEPHBIX IMpPOTrpaMM, 0a30BbIE METOJbl CPaBHEHHS
3(p(EKTUBHOCTH pPa3IMYHBIX aJTOPUTMOB, OCHOBHBIE METOJbl J0Ka3aTEJbCTB
KOPPEKTHOCTH aJFOPUTMOB, MpPOCTEHIINEe HHPOPMAIMOHHBIE MOJEIH, TaKKe
Y3HAET, KaK OMUCHIBAIOTCS Pa3JINYHbIC CBA3H MEXKAY AUCKPETHBIMH OObEKTAMH.

Ha o6yuenne npunumarorcs odydaromuecs 9 kiracca o01ieodpa3zoBaTebHON
IIKOJIBL.

dopmbl 3aHATHIA TPYIITIOBEIC (00BSICHEHHE U Pa300p IPUEMOB PElICHUS 33/1a4),
UH/IMBHIyaJIbHbIE (pEllIeHuE Mya 3a/1ay).

PexxuM 3aHATHII U IPUMEPHOE paclpeereHre y4eOHbIX YacOB MO HEJENSIM
npuseneHo B [Iprinoxennn 1.

®opMoil TpoBeNIEHNs UTOrOBOW aTTECTallMU SIBJIAETCS MHChbMEHHas padora,
cozepXkalias KaKk TEOpETHYECKHe, TaK M MpakTUYeCKue 3afaHus. MakcuMalbHO
BO3MOXHBIN Oamn 3a paboty — 100 0anioB, MUHMMaJIbHOE KOJIMYECTBO OalioB,
CBUJETENLCTBYIONIEEe 00 OCBOCHUU 00pa3oBaTenbHOM nmporpammsl — 30.

B pesynbrare ycnemHoro OCBOGHMsI Kypca Bbllaercsi cepTudukar
YCTaHOBJICHHOTO o0pasiia ¢ ykazaHueM 0auioB, HAOpaHHBIX 32 HTOTOBYIO paboTYy.

B pesynbraTre ycnemHoro OCBOEHMsI Kypca Bbllaercsi cepTudukar
YCTaHOBJICHHOTO 0o0pasiia ¢ ykazaHueM 0aioB, HAOpaHHBIX 32 UTOTOBYIO PadoTy.

Ilnanupyembie pe3yJbTAThl 0CBOCHUS MPOTIPAMMbI

[Inanupyemsle 1uuHOCmHble PE3yNbTATHI:
1)  TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, CAMOOOPA30BAHUIO;
2)  HaBBIKH COTPYIHHYECTBA CO CBEPCTHUKAMHM, B3POCIIBIMU B 00pa30BaTeIIbHOM
NEeATETbHOCTH;
3)  0CO3HaHHBII BEIOOP CIIOCO0A peaan3allui COOCTBEHHBIX )KM3HCHHBIX TUTAHOB.

[Tnanupyemblie memanpeomemrmvie Pe3ynbTaThI:

1) yMeHHE CaMOCTOSATEIBHO OMNPEaCIAsTh I1elb W COCTABIIATH IUIAH
NEeATEITbHOCTH;

2) yMEHHE  CaMOCTOSATEIBHO  OCYIIECTBJIATH,  KOHTPOJHMPOBAaTH M
KOPPEKTUPOBATH JICATEITLHOCTD;

3) yMeHHUe BBIOMPATh YCICIIHBIC CTPATErMH B PA3IMYHbBIX CHUTYAIIHsAX;

4) yMeHHe co3aaBaTh, MPUMEHITh W MPEOOPa30BbIBATH 3HAKH M CHMBOJIBI,
MOJIENIA Y CXEMBI JTsI pEIIeHUs] y4eOHBIX 1 TTO3HABATENbHBIX 33/1a4;



5) yMeHHE TPOIYKTHBHO OOMIATHCS M B3aUMOJCHCTBOBaTH B IPOIECCE
COBMECTHOM J1€ATEIBHOCTH.

[Tnanupyemsele npeomemmvie pe3yabTaThl:

1) yMeHHe akcHOMaTHUYECKU ONPEENIATh MHOKECTBO HATYPAJIBHBIX YHCEN;

2) yMeHHuE ONpeleNsThb CUETHbIE U HECUYETHBIE YHCIIOBBIE MHOXECTBA,
OIIPEIENISITh UX CBOMCTBA;

3) yMeHue CpaBHUBaTh MOIIHOCTH OCHOBHBIX YHCJIOBBIX MHOXECTB U
MOHUMATh IOCTAHOBKY KOHTHHYYM THIIOTE3bI;

4) ymeHue aKCMOMaTHYE€CKH BBOAUTH B YMCIIOBBIX MHOXECTBAaX OTHOIIECHHE
NOpsJIKa;

5) yMeHue CpaBHUBATh MMPOCTEHIIINE aJTOPUTMBI 10 YPPEKTUBHOCTH;

6) yMeHue pa3nuyaTh BUAbI rpadoB (TU1aHapHbIe, TIOJTHBIC, IBYAOIBHBIE, ...);

7) yMeHUe JOKa3bIBaTh MPOCTEHIIINE CBOMCTBA rpados;

8) yMeHue BbIIEIATh B rpade 1epeBbs;

9) 3HaTh METO/bI BBEJICHUSI MATEMATUYECKUX JOKA3aTEIbCTB.

Conep:kanue mporpaMmmbl

KoHeunble MHOXecTBAa M omepanun Haax HuMu. HarypaabHble 4ucIia.
[TonaTtnss MHOXecTBa M ero omnucanue. Onepauuu Haj MHoxecTBamu. Ilycroe
MHOeCTBO. Jluarpammbl Oiinepa-BeHHa. MoOIIHOCTh KOHEYHOTO MHOKECTBA.
AKCHOMAaTHYECKOE OIpPEETICHNE HATypaIbHBIX uKcen. HanmeHnbliee HaTypalbHOE
yucio. Cienyooniee U Npeaplayniee HarypaibHoe Ynciao. CpaBHEHHUE HATYPAIbHBIX
yuceldl. OTHOMICHUS «<», «», «>», «>». CpaBHEHHE OOJIBIINX HATYPAJTbHBIX YHUCEIL.
YHnopsanounBaHHE MHOXKECTBA M3 HECKOJBKMX HATYypAIbHBIX YHUCEI MO
Bo3pactanuto. [Ipobrema nHymns. CroxkeHHe, YMHOKEHHUE, BO3BEJACHUE B CTEIEHb
HaTypalbHbIX yncesn. CpoiicTBa onepauuid. [IpuopureTsl onepannii. 3aMKHYTOCTh
CJIOKEHHUS, YMHOKEHUSI M BO3BEACHUSA B CTENEHb. ONpenereHrue HAaTypaIbHBIX
YU CeJl Yepe3 MOITHOCTh KOHEUHOI'0 MHOKECTBA.

Heable 4ucaa. OnpeneraeHue MHOXKECTBA IeiabIXx uucen. Kakux dyucen
OoJbIIIe: TENbIX WIM HATypalbHBIX? CUETHOCTH NENBIX YKcesl. EAMHCTBEHHOCTH
Hyns.  CylniecTBOBaHME  MPOTUBOIIOJIOKHOIO — YMCIA. 3aM€Ha  BbIYMTAHUS
CJIO’)KEHHEM. 3aMKHYTOCTh ONEPAIMU «BBIYMTAHHE» HA MHOXKECTBE LIEJIBIX YUCET.
YMHOXKEHHE OTPULATENBHBIX YHCell. BO3BeneHue LEeNbIX YKUCEN B HATYPaJIbHYIO
creneHb. CBoiicTBa omepammii. [Ipuoputersl omeparuii. PackpbiTie CKOOOK.
JleBoacconaTUBHBIE U MPABOACCOLMATUBHBIE oniepaunu. Onepauus AeIEHUs IBYX
HaTypalbHbIX uncen. Ocrarok m ero cpoiicTtBa. HymeBoi ocratok. [lemurens,
kpatHoe. [Ipu3Haku nenumoctu Ha 2, 3, 4, 5, 6, 8, 9, 10, 11. YUeTHble 1 HEYETHBIE
yucna. CYeTHOCTh 4YeTHBIX yucels. [lo3ulMoHHass M HENO3WLMOHHAS CUCTEMBI
cuucieHus. JIBouuHas U gecATUYHas cucTeMa cuucieHus. HammeHnoBanue
pa3psnos. IlepeBoa U3 OAHOM CUCTEMBI CUUCIIEHUS B APYTYIO.

IIpoctbie yncaa. HO u HOK. Onpenenenue npocroro yncna. CoctaBHbIE
yucia. CriocoObl HaXOXKAEHUS MPOCTHIX yrceln. Pemero Dparocdena. Pa3noxenue
HATypaJbHOTO YHWCJa Ha MPOCThie MHOXKUTETU. OCHOBHAsA TeopeMa apu(METHKH.
JlemuMoCTh NpOnu3BEAEHHUSI LIEJIBIX YMCEIl HA MPOCTOE YUCIIO. YIIYUIIEHHOE PEIIETO
Opatochena. Onpenenenne HOJ[ u HOK mst aByx umucen. Haxoxneane HOJl u
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HOK ¢ nmomompio pa3nokeHusi Ha MpocThie MHOXKHUTENIN. CrocoObl HAXOXKIECHUS
HOJI. Anroputm EBknmaa. Anroput™ EBkiuga (¢ MOMOIIBIO JACNCHUS U
BBIUMTAHMS). YIIydllleHHbIH anroput™ EBkimupga. OOpaTHBIA XOJ anropuTMma
EBknmupaa. Anroputmsl HaxoxaeHuss HOK aByx yucen. ANTropUTMbI Hax0XICHUS
HO/I u HOK Heckonpkux uncel. BzanumHo npocTteie yucna.

Panmonanbubie uuciaa. [eiictBurenbHble 4uciaa.  OnpeneneHue
palMoHaNbHBIX yncen. JIByms crnocobamu. [IpaBuiibHbIe 1 HEPABUIIBHBIE JPOOH.
Coxpatenue apo6u. CiaokeHue v BBIYUTaHHUE APOoOei ¢ OIMHAKOBBIMHU M Pa3HBIMU
3HAMEHATeNAMH. YMHOXEHHuE | JeneHue japoOeir. CpaBHeHue apobeil ¢
OJIMHAKOBBIMU W Pa3HbIMU 3HAMEHATEISIMU. 3aMKHYTOCTh ONEpalui JCJICHUS U
ymMHOXeHHs. JlecaTuanabie npodu. ApudmeTHdyeckrue ornepanuu ¢ JACCITUIHBIMU
npobsiMu.  JI[poOHO  palMoOHalbHBIE  BbIpaxkeHus. lIpuopuTeTsl onepanui.
PanuoHanbHple 4Kciia B pa3MYHBIX CHCTEMAxX oOTYeTa. HepanmoHambHOCTH
KBaJpaTHbIX KOpPHEH U3 HEMOJHBIX KBAApaToB. JIeHCTBUTEIbHBIE 4YHCIIA.
HanmeHoBanue pa3psgoB M AEUCTBUTENBHOrO 4ucia. HecueTHOCTh MHOXKECTBa
JNEUCTBUTENBHBIX uKcen. KoHTHHyyM-runore3a. Yucino m B pa3IMuHbIX CHCTEMaxX
CUUCJICHUS.

MHuorouienbl. Ilonstue onHouneHa. CreneHbp oOgHOWIEHA. MHOTrOYJIEH.
Crenenp MHOTOUsIeHA. [IpuBeaeHEe MOIOOHBIX CilaraeMbIX. MHOTOUIEHBI C OJTHUM
HEU3BECTHBIM. 3aMKHYTOCTb OIEpAlldil CIIOKEHHUE, BBIUUTAHUE U YMHOMXECHUE.
MHorousieH ¢ TOYKM 3peHHs anreOpbl. JlenTMMOCTh MHOTOWIEHa C LEJIbIMU
kodpdunreHTa Ha HaTypajlbHble uyuciaa. KOpHM MHOroujeHa ¢ UEJIbIMU
ko3 ureHTamu ¢ Touku 3peHust anreopel. Teopema Bueta. [Ipunuun dupuxie
(city4aii, KorjiJa MHOIO4JIEH PEICTABIISAET COOOM MPOU3BEACHHE MOCIEA0BATENbHBIX
IIeNbIX yncen). BeiHeceHne 3a CKOOKH 00IIero MHOKHUTEISA. MHOTOWICHBI ¢ TOYKU
3peHus aHain3a. KopeHb MHOTOUJIEHA C TOUKM 3PEHUS MAaTEMATHYECKOTO aHAIMU3A.
KpatHocTh KOpHEW. 5 OCHOBHBIX (OPMYNT COKpPAIIEHHOTO YMHO>KEHUS.
Tpeyronsuuk [lackans u Bo3BeneHue ABy4YlIeHa B cTerneHb. JleiicTBue oOpaTHOE
JIEUCTBUIO «PA3NIOKEHHE Ha MHOXHUTENW». [IOHATH MOpSAOK neicTBUil B 00a
HamnpaByieHUsl. Pa3nojkeHue HaTypaldbHbIX YKHCEN HAa MHOXKUTEIW C MOMOIIbIO
(dbopMyIT COKpAIIEHHOTO YMHOKEHUS.

Auredopanyeckue apodou. BeiHeceHue OOIIETO MHOXHTENS 3a CKOOKH Y
muorowieHoB. HOJl wmuorounenoB. IIpuBenenue anreOpanyeckux npoOerd K
obmemy 3Hamenarento. HOK muorounenos. Haxoxnenne HOJI pasnoxenuem Ha
MHOXXUTENU. JleneHne MHOTro4YJeHa Ha MHoroudleH yroikoM. Cxema ['opnepa.
Anroputm EBkiua 1yt MHOTOWIeHOB. Brienenue 1enoit yactu aireOpandeckon
npobu. CokpailieHue aareopandeckoit 1poou. 3aMKHYTOCTb OTepaIii KOMIIO3UIIUU
JBYX poOei U AesIeHus IByX IpOOeH.

JInneiinas pynxuus. [Ipsmas nponopuroHanbHOCTh. JIuHelHas GyHKUuS.
['padux nmuuetrinow ¢pynkimu. CucreMa KoopauHaT. BzanMHoe pacronoxkeHnue a1Byx
NpsIMBIX Ha IUIOCKOCTH. 3aJaud, CBOJSIIHMECS K CHCTEME JABYX JIMHEWMHBIX
ypaBHeHud. Meron  noxacraHoBku.  Merox  cnokeHus.  PaBHOCWIIBHBIE
npeobpa3oBanus. HepaBeHCTBO MepBOi CTENIEHU ¢ OJIHOM nmepeMeHHoi. CTporoe u
He cTtporoe. CBs3b pelleHue ypaBHEHHUSI U HepaBeHCTBA. CUCTEMBI HEPAaBEHCTB.
CoBOKYITHOCTH HEpaBEeHCTB. HepaBeHCTBa, KOTOpBIE BBIMOJTHSIIOTCS IS JIFOOBIX

4



3HaueHuM aprymeHTa. CMellaHHbIE CHUCTEMbl W3 HEPABEHCTB U YPAaBHEHUH.
OObeMHEeHNE U TIepeceYeHre pelieHil HEPaBEHCTB MPU PEIIEHUH COBOKYITHOCTH
u cucrembl. lleroynciaeHHble pelIeHUs JUHEHHOrO YpPaBHEHUS C JABYMs
nepeMeHHbIMU. /{lnodaHTOBO ypaBHEHUE.

Kpaaparuunasa ¢ynxuus. ['paduk napabons y = x2. JIBuxenue rpaduxa.
Ocb cummetpuu. Gokyc mapadbonasl. MunnmansHoe 3HaueHue ¢pyHkiuu. [lapadona
B (usuueckux 3amadax. dokyc mapabonbl u omtuka. KBagpaTtHoe ypaBHEHHE.
ConpsyKeHHOCTh KOPHEW KBaJpaTHOTO YpPaBHEHHUS C IENbIMU KoddduimeHTamu.
Meron wuntepBanoB. KBamparuuHoe HepaBeHCTBO. ['eomerpuueckoe penieHue.
KpatHocTh kOpHEW M cMeHa 3Haka. M3omupoBanHble pemieHusd. bukBaapatHoe
ypaBHEHHE. YpaBHEHHUs, CBOISIIMECS K KBajapaTHbIM. CumMmerpupyromas
nojictaHoBKa. Teopema Buera. ['eomerpuueckast uHTepripeTanys KOpHen QyHKIIUH.
Teopema o HyIAX g KBaApaTHYHOM (GYHKIUU. [eoMeTpuyecKuil CMBICI
JTUMCKpUMHUHAHTa. BoccTaHoBIEHNE KBaIpaTUYHON (DYHKIIMH 110 TPEM TOUKAM.

Apudpmerudeckas Mporpeccus. PexypcusHoe OIIpELICIICHUE
apumeTnyeckoil mporpeccur. @opMyna B 3aMKHYTOM BHIE JUIsl N-TO YIIEHA.
Q@opmyna [ CyMMbl N TEPBBIX YJIEHOB. XapaKTEPUCTUYECKOE CBOICTBO
apudmeTndeckoil nporpeccuu. Bo3pacraromas u yobiBaromias mporpeccum.

I'eomerpuueckasi nporpeccusi. PEKypcuBHOE OIpeAesIeHne FreOMETPUYECKON
nporpeccun. Dopmysa B 3aMKHYTOM BUJIE AJA N-TO wieHa. Dopmyiia 1isi CyMMBI N
NEPBBIX YWICHOB. XapaKTEPUCTUYECKOE CBOMCTBO T'€OMETPUYECKON MPOTrPECCHUU.
beckoneuno yObIBaromias reomeTpuueckas nporpeccus. Cymma OECKOHEYHO
yObIBaromiet  reomerpuyeckoil — mporpeccur.  CHOXHBIE — MPOIEHTHI U
reoMeTpuyeckas nporpeccus. HaxoxaeHue cioxHoro mponeHta. llepeBon u3
OECKOHEYHOM NEPHOAUYECKON TpoOM B OOBIKHOBEHHYIO C MOMOUIBIO (HhOPMYJIBI
CYMMBbI OE€CKOHEUHO YOBIBAIOIIEH T€OMETPUICCKON IMPOTPECCHUH.

KomOunaropuka ©0e3 mnoBropenmii. IlpaBuno cymmel. IIpaBuio
npousBeneHus. Pasmenenue 6e3 motopeHuil. IlepectaHoBku 0e€3 MOBTOPEHUH.
dakropuan u ero cpoiicTBa. PasynopsgounBanue. Coueranue 0e3 MOBTOPEHUH.
Tpeyronbauk [lackans u coueranue.

KomOunaropuka ¢ mnoBropeHusiMu. Pa3smenieHue ¢ MNOBTOPEHUSIMHU.
Coueranue c¢ mnoBtopeHusmu. «lllapsr um mneperopogkm». IlepecraHoBku ¢
MOBTOPEHUSMHU.

Kunaccuueckoe ompeaesieHue BeposiTHOCTH. Kiaccrnueckoe omnpeneneHue
BepossiTHOCTU. COOBITHE M MPOTUBOMOJIONKHOE cOObITHE. CBOMCTBA BEPOATHOCTH.
CranpapTHble 3ajauu C IIapaMu U ypHOU C Bo3BpamleHueM u 0e3. Ilapamokcel
TEOPUU BEPOSITHOCTU. PaznuuHble JIOTEPEM U BEPOATHOCTH BBIUTPHIIIA.
Krnaccuueckast pynerka U BEpOSTHOCTb.

I'pa¢nbi. Ilpocreiimue cBoiicTBa rpagos. ['eomerpuueckoe omnpeneneHue
rpada. Buaer rtpados. Ilpocreitmee mnpumenenue rtpada. CMEXHOCTh U
uHIUAeHTHOCTh. CTenenpb BepinHbl. Jlemma o pykonoxarusx. KonmuectBo pedep
B TIOJTHOM Tpade 1 B MOJHOM JIBY0JIbHOM rpade. CszHocTh rpada. Kommonenra
rpada. IlpoBepka cBsizHOCTH Tpada. Boccranonenwe rtpada. Iloctpoenue
n300paxkenus rpada mo 3agaHHbIM cTenensM BepiuH. ['pad [lerepcona. Bepruasbi.
Pe6pa. Crenenu BepmuH. [lytu. CesizsHOCTh. KOMmoHeHTh cBsizHOCTH. Oprpadsr.
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[Muknel. Ilomasie rpadel.  Huknnyeckue rpadel.  Perymspueie  rpadsbl.
MynbTurpadsl.

HepeBbsi. ['pad kKoMOMHATOpHBIX mOACUETOB. [IATH SKBUBAJIEHTHBIX
omnpezeneHui 1epesa. JlepeBo morcka u COpTUPOBKHU. JlepeBo mpu KOMOMHATOPHBIX
nozacuerax. OCTOBHOE IEPEBO M MHHHMMAJIBHOE OCTOBHOE JepeBo. OCHOBHas
dopMyna aJis aepesa.

Ilnockne rpadmul. IlpaBunpHOEe wu300pakeHne rpada Ha IIIOCKOCTH.
[TpaBunsHOE M300pakeHue rpada B mpocTpancTse. I panb miockoro rpada. Jlepeo
— mockuit tpad. Teopema Oiinmepa. JIBoiicTBeHHblii Tpad Packpacka rpada.
[IpaBunibHas packpacka MmIocKkoro rpada.

JiJIepoBbl U TAaMHJIBTOHOBBI rpagbl. JIBynoabHble rpadbl. 3anayu,
CBOJAIIMECS K TOCTPOCHHUIO SWJepoBa IMKiIa B rpade. 3amayu, CBOASIIMECT K
MOCTPOCHUIO TaMUJIBTOHOBA IMKJIa B rpade. CrnocoObl HaXOXACHHUS DiliiepoBa
nukiaa. CrnocoObl HaxXOXJAEHUS TaMUJIbTOHOBA LMKIJIA. 3aJadd, HCIOJb3YIOIINE
nBynosbHbIe rpadsl. Kputepuit nBygonsHoctu. [lpoBepka nByaoasHOCTH Tpada.

Jlornka wu [goka3areiabcTBO. (OCHOBHBIE JIOTUYECKHE KOHCTPYKLIMH.
Otpunanue. [Juzbronkuna. Konvsronkuus. Jlorndyeckoe ciienoBanue. Jlormueckas
sKkBUBaieHIMA. OTpULIaHKE BbICKa3bIBaHUS. BeIBOx ciencTBus. MeTos TIOrnyecKux
KBaJlpaToB. PaBHOCWIIBHBIE U TOXAECTBEHHbIE MpPeoOpa3oBaHUSI B MaTeMaTHKE.
Hapymenust paBHocunbHOcTH. IloTepss m mpuoOperenue kopHei. KBaHTOpbl U
cTpyKTypa TeopeM [loTepst u npuoOpeTeHne NTUIIHUX KOPHEH.

Merox MmaTreMaTH4eCKOM MHAYKIIUH.

3agaum Ha 1BUKeHUe U HA padoTy. CocTaBiieHHE TaOJIMLbI PEIICHUS 3a1a4H.
[TpaBUIBHBIN BBIOOpP CHCTEMBI KOOpAMHAT. BBeleHNEe IEpeMEHHOM U COCTaBIICHUE
ypaBHEHUsl (CHCTEMbl ypaBHEHWM) 3ajayu. 3ajadyd Ha JBUKEHUE B OJHOM
HampaBjieHUW. 3aJaud Ha [JBWKEHHWE B pa3HbIX HaNpaBlIEHUSAX. 3aJadyd Ha
COBMECTHYIO paboTy.

3agauM Ha NMPOLEHTHI, HA CMECH, CIUIABbI, KOHUEHTpauuw. IloBTopsem
CHOBA MPOLEHTHl U CIJIOXHBIE MNpoueHThl. CIiaBbl W3 JBYX, TPEX, YETBIPEX
KOMITOHEHT. Paznuunbie pacTBopbl. 3amaya [ unsoepra.

TpeyroJbHUKH M 4eThIPEXYroJAbHUKH.

OKpYyKHOCTH.

Inomaan.

3ak/0unTeIbHAS MPOBEPKA 3HAHUIA.

TemaTnuyeckoe IJIAHMPOBAHME

No .. Tema Yuciio yacos
1 KoneuHble MHOXKECTBA U ONE€palii HAJl HUMHU. 3
HarypanbpHble uncna

Llenbie yncna

ITpocteie uncia. HOJl u HOK

Pamnonanesneie uncaa. JIeMcTBUTEIBHBIC YK CIIA
MHOro4eHbl

AnreOpaunyeckue qpoou

OO WIN
WwWwwwiw




Ne .. Tema Hucio yacos
7 Jluneiinas GyHKIuMs 3
8 Ksanpatnunas GyHkiuys 3
9 ApubmeTrndeckasi mporpeccus 3
10 ["'eomeTpryeckasi mporpeccust 3
11 Kombunaropuka 0e3 moBTOPEHHI 3
12 KombunaToprka ¢ moBTOpEHUSIMHU 3
13 Kitaccuueckoe onpeesieHre BeposiTHOCTH 3
14 I'padwl. [Ipocreitme cBoiicTBa rpados 3
15 JlepeBbs 3
16 [Tnockue rpador 3
17 DUJIepoBbl U TAMUIBTOHOBHI rpadbl. J(By0TbHBIC 3
rpadbl
18 Jloruka u J0Ka3aTeabCTBO 3
19 MeTon MaTeMaTHYeCKON MHIYKIIUN 3
20 3ajaun Ha IBMOKEHUE U HA paboTy 3
21 3aaun Ha CMECH, CIIJIaBbl, KOHIIEHTPAIIUIO 3
22 TpeyroJbHUKHN U YETHIPEXYTOJIbHUKU 3
23 Oxpy>KHOCTH 3
24 IImomaan 3
25 ['eomeTpuyeckuii pazHobon 3
26 Wrorosast koHTposIbHAS paboTa 3
NTOI'O 78

OpraHmalmonHO-He):[arornqecmle YCiaoBus peajn3allui NIPorpamMmabl

3aHATHS POBOJATCS B KJIacce.
Cocras rpynmsl 6-10 yenosex.

CIIMCOK UCTOYHHKOB:

1. Xarraptu, P. Jluckpernas maremaTuka ais nporpammuctoB [Tekcr] /
P. Xarraptu. — M: Texnocdepa, 2012. — 400 c.
2. MenbuaukoB, O.W. 3anuMarenbHbIe 3aa49u 110 Teopuu rpadoB: Yueo.-

meto. ITocobue [Tekcr] / O.M. MenbpaukoB. — MH.: «TerpaCucreme», 2001. —
144 c.



IIpunoxenue 1

[Tnanupyemblie cpoku 3ausaTui B 2019-2020 yuebHOM TOy

No JlaTa / Henens Yucio | Ne /i JlaTa / Hemens Yuciio
1/ 4acoB JacoB
OKmMA0pb AHEAPY
1 30.09.2019-04.10.2019 3 13 13.01.2020-17.01.2020 3
2 07.10.2019-11.10.2019 3 14 20.01.2020-24.01.2020 3
3 14.10.2019-18.10.2019 3 15 27.01.2020-31.01.2020 3
4 21.10.2019-25.10.2019 3 ¢gespans
HOA0pb 16 03.02.2020-07.02.2020 3
5 04.11.2019-08.11.2019 3 17 10.02.2020-14.02.2020 3
6 11.11.2019-08.15.2019 3 18 17.02.2020-21.02.2020 3
7 18.11.2019-22.11.2019 3 19 24.02.2020-28.02.2020 3
8 25.11.2019-29.11.2019 3 mapm
0eKaopo 20 02.03.2020-06.03.2020 3
9 02.12.2019-06.12.2019 3 21 09.03.2020-13.03.2020 3
10 09.12.2019-13.12.2019 3 22 16.03.2020-20.03.2020 3
11 16.12.2019-20.12.2019 3 anpeno
12 23.12.2019-27.12.2019 3 23 30.03.2020-03.04.2020 3
24 06.04.2020-10.04.2020 3
25 13.03.2020-17.04.2020 3
26 20.03.2020-24.04.2020 3

Pexxum 3anstuii: 3 ypoka no 40 MuHyT, iepepbiB Mexx1y ypokamu 10 MUHYT.
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