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|. Ilnanupyemble pe3yabTaThl OCBOEHHS MpeAMeTa
B pe3ynbraTe u3yuyeHUss MaTeMaTUKHU YYEHUK JTOJIKEH:
3HATH/MIOHMMATh:

- CYILIECTBO MOHATHSI MAaTEMATUYECKOIO 1I0KA3aTENbCTBA; IPUMEPHI 10KA3aTEIbCTB;

- CYILIECTBO MOHATHUS AITOPUTMA; PUMEPHI AITOPUTMOB;

- Kak WCIOJB3YIOTCS MaTeMaTHuecKue QOpMyJbl, YpPaBHCHHS W HEPABCHCTBA, NPUMEPBI HX
MIPUMEHEHUS 17151 PEUICHUS] MATEMAaTUYECKUX U MPAKTUUYECKUX 3a]1ay;

- KaK MaTEeMaTHYECKH ONPE/ICIICHHbIC ()YHKIIMH MOTYT OIKCHIBATh pealbHbIC 3aBUCUMOCTH; IPUBOAHTH
MIPUMEPBI TAKOTO OMTUCAHUS;

- KaK TMOTPEOHOCTU MPAKTUKHU TPHUBEIM MATEMAaTHUYECKYIH) HayKy K HEOOXOJMMOCTH pacCHIMpEHUs
MTOHATHS YUCIA;

- BEPOSITHOCTHBIA  XapakTe€p MHOTMX 3aKOHOMEPHOCTEM  OKPYKAIOUIEr0 MHPA; MPHUMEPHI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEH U BBHIBOJIOB;

- KakuM o0pa3oM TeOMETpUs BO3HUKIA W3 TPAKTUYECKUX 3aJad 3eMIIEMEpHUs; MpPUMEPbI
TEOMETPUUECKUX OOBEKTOB U YTBEPKACHUN O HUX, BAKHBIX I IPAKTUKU;

- CMBICI  HWJealu3alyH, I[O3BOJISIIOIIEH  pemarbh 3ada4d  pealbHOM  JIEUCTBUTEILHOCTH
MaTEeMaTHYECKHUMH METOJIaMU, TPUMEPHI OIIMOOK, BOSHUKAIOIIMX MTPH HICATH3AIIH.

Apudmernka

YMeTh:

- BBIMOJHATH YCTHO apU(PMETHUYCCKHE JCUCTBUS: CIIOKCHHE W BBIYMTAHWUC JIBY3HAYHBIX YHCENl H
JECATUYHBIX Apo0el ¢ AByMs 3HAKaMU, YMHOXKE€HHE OJHO3HAYHBIX YUCEl, apu(METHUECKIE OTepaIiuu ¢
OOBIKHOBEHHBIMH JIPOOSIMH C OJJHO3HAYHBIM 3HAMEHATEJIEM U YUCITUTEIEM;

- TIEPEeXOJIUTh OT OAHOM (POPMBI 3amMUCH YHCEN K APYroil, mMpeacTaBiIsITh JECITHUHYIO IpoOb B BUIE
OOBIKHOBEHHOM W B TMPOCTEUIINX CIydasX OOBIKHOBEHHYIO B BHUJE NECATHUYHOM, MPOIECHTHI - B BHJIE
Ipobu u ApoOb - B BUJE MPOICHTOB; 3aMHCHIBATh OOJBIINE M Mallble Yncia C UCTIOIb30BaHUEM IIENbIX
CTCIICHEH JICCATKH;

- BBITIOJIHATH apupMEeTHUECKUe NEHCTBUS C pallMOHAIBHBIMH YMCIaMH, CPAaBHUBATh PallMOHAIBHBIE U
JIEUCTBUTEIbHBIC YUCIIA; HAXOAUTh B HECIOKHBIX CIy4dasX 3HAUEHUs CTEIEHEH C LENbIMHU MOKa3aTeIsIMU
Y KOPHEM; HaXOJAUTh 3HAYCHUS YUCIIOBBIX BBIPAKECHUN;

- OKpPYTJIAThH II€JIbIe YUCIIA U JCCITHYHBIC TPOOH, HAXOIUTh MPUOIMKEHUS YHCENl ¢ HEIOCTAaTKOM U C
U30BITKOM, BBITIOJTHATH OIIEHKY YUCIIOBBIX BBIPAKEHHIA;

- TIOJIb30BAaThCSl OCHOBHBIMH E€IMHUIIAMHU JIJIMHBI, MAacChl, BPEMEHH, CKOPOCTH, IUIOMAIH, 00BheMa;
BbIpaxxaTh 0oJiee KPYIHbIE eTUHUIIBI Yepe3 0oiee MeNKre U Hao0OopoT;

- pemaTh TEKCTOBBIC 33]1a4, BKIIFOYAs 3aJ1a4M, CBA3aHHbBIE C OTHOIIEHUEM U C IMPOMOPLUHOHATBHOCTHIO
BEJIMYMH, IPOOSMHU U MPOIICHTAMHU;

HCMOJIb30BATh MNPHOOPEeTEeHHbIe 3HAHUSL M YMEHHMSl B TMPAKTHYECKOH AeATEJbHOCTH U
NOBCEIHEBHOM KH3HHU 1JIA:

- pELICHHsS] HECIOXKHBIX MPAKTUYECKHX PACUYETHBIX 3a7ad, B TOM YHCIE C MCIOJIb30BAaHUEM IpU
HEOOXOIUMOCTH CIIPABOYHBIX MAaTEPHATIOB, KAIBKYISATOPA, KOMITBIOTEPA;

- YCTHOM NPUKHIKKA W OUEHKH pe3yJibTaTa BBIYMCICHUW;, MPOBEPKH PE3YyJbTAaTa BBIYUCICHHS C
HCIIOJIb30BAHUEM PA3JIMYHBIX IPUEMOB;



- UHTEPIPETALNN PE3yJbTATOB PEIICHUSA 3a7ad C y4eTOM OIPAHMYEHUM, CBA3AHHBIX C PEAIbHBIMU
CBOMCTBAMM PaCCMaTPUBAEMBIX IIPOLIECCOB U SIBJICHUM.

Auredpa

Ymern:

- COCTaBJISATh OYKBEHHbIE BBIPAXKEHUS U (POPMYIIBI IO YCIOBUAM 3a/1a4; OCYLIECTBIISTh B BBIPAKEHUAX
U (GOopMyNIax YHCIOBBIC IMOJCTAHOBKA W BBINOJHATH COOTBETCTBYIOIIME BBIYMCIICHUS, OCYIIECTBISTH
IIOJICTAHOBKY OJITHOT'O BBIPA)XKEHUS B JIPYTO€; BhIpaXaTh U3 (OpMyII OJIHY IEPEMEHHYIO Yepe3 OCTAJIbHBIE;

- BBIIOJHATH OCHOBHBIE JEHCTBHS CO CTENEHSIMU C ILIEJIbIMU IOKa3aTeNsIMH, C MHOTOWIEHAMHU M C
anreOpandecKUMU ApOOSIMH; BBIMONHATh PA3JI0KEHWE MHOTOWICHOB Ha MHOXXHUTENHU; BBIOJHATH
TOKJECTBEHHbIE IPE0Opa30BaHUs PALMOHATIBHBIX BBIPAKEHHI;

- TPUMEHATH CBOMCTBAa apHU(PMETHUYECKUX KBAJAPATHBIX KOPHEH JIsi BBIYMCICHHUA 3HAUCHHH W
peoOpa30BaHUI YMCIIOBBIX BBIPAXKEHUH, COIEPKAILUX KBaIpaTHbIE KOPHU;

- pewiath JIMHEHHBbIE, KBaJpaTHbIE YpPaBHEHHS M PALMOHAIBHBIE YPABHEHMSI, CBOJAIIMECS K HUM,
CHCTEMBI JBYX JMHEHHBIX YPAaBHEHUH U HECIIOKHbBIC HEJIMHEHHBIE CUCTEMBI;

- peliaTh JIMHEWHBIC U KBaJPAaTHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOMN U UX CUCTEMBI;

- pemaTh TEKCTOBbBIE 33/1a4M aIreOpanuyecKuM METO/0M, HHTEPIPETUPOBATh MOJyYEHHbIH pe3yibTar,
IPOBOAMUTH OTOOP pelIeHUi UcX0as U3 (pOPMYIMPOBKY 33]1a4H;

- 1300pakaTh YUCIIa TOYKAMU Ha KOOPAMHATHON MPSAMOI;

- ONpeAensiTh KOOPAMHATHI TOYKH IUIOCKOCTH, CTPOMTb TOYKH C 33JaHHBIMH KOOpJIMHATaMH;
n300pakaTb MHOKECTBO PELICHUH JIMHEHHOTO HEPABEHCTBA,

- pacrio3HaBaTh apu(PMETHYECKHE M T€OMETPUYECKHE MPOTPECCHU; PEeIIaTh 3a7add C MPUMEHEHHEM
(opMyIIbl 0OLIETO YIeHA U CyMMbI HECKOJIBKUX NEPBBIX YIECHOB,

- HAaXOJOUTh 3HAueHWs (YHKIWHU, 33aJaHHOW (QOpMyIoH, Tabmuuei, rpadukom, MO ee apryMeHry;
HaXOJIUTh 3HAYCHHE apryMEeHTa [0 3Ha4EeHUI0 QYHKIINH, 3alaHHON TpadUuKOM HIIU TabJIuLeH;

- ONpeAessTh CBOICTBa (YHKIHMH 1O €€ TpaduKy; MPUMEHATh rpaduyeckue MpenCcTaBICHUS MPHU
pELICHUH YpaBHEHUH, CUCTEM, HEPABEHCTB;

- OTIMCHIBATH CBOWCTBA M3YYECHHBIX (DYHKIIUI, CTPOUTDH UX TpapUKH;

HCNOJIb30BATHL NPUHOOPeTeHHbIe 3HAHUSL M YMEHHSI B NPAKTHYECKOH JesiTeIbHOCTH H
NOBCeIHEBHOM KU3HHU 1JIS:

- BBIMOJIHEHUS pacueToB Mo (opmynam, cocTaBieHUs (OPMYI, BBIPAKAIOUIMX 3aBUCUMOCTH MEXK]IY
peaIbHBIMU BEJINYMHAMM; HAXOKJICHUS HY>KHON (DOpPMYJIbI B CIIPAaBOYHBIX MaTepuaiax;

- MOJEJIHMPOBAHMSI NPAKTUYECKUX CUTyallMd M  MCCIEAOBAaHUSA IIOCTPOEHHBIX MOJEIEH C
MCIIOJIb30BaHUEM ammapaTa anreOpbl;

- ONHMCAHUS 3aBUCUMOCTEH MeXay PU3NYECKHMMHU BEIMYMHAMU COOTBETCTBYIOIIUMH (OPMYJIaMu MpU
MCCJIETOBAaHUM HECJIOXKHBIX MPAKTUYECKUX CUTYALIM;

- HHTepIpeTaluy rpaguKoB peaabHbIX 3aBUCUMOCTEH MEXy BETMUMHAMHU.
I'eomerpus

Ymers:

- [10JIb30BAThCS A3BIKOM T€OMETPUH AJIsl OIUCAHUSI IPEAMETOB OKPYKAIOIIEr0 MUPA;

- pacro3HaBaTh reOMETpHUECKUE (PUTYpBI, pa3IuyaTh UX B3aUMHOE PACIOJIOKECHHE;

- M300paXkaTh T€OMETPUYECKHE (PUTYpHI; BBINOJHATH YEPTEKMU IO YCIOBUIO 3a/lad; OCYLIECTBIAThH
npeoOpa3oBaHus GUryp;

- pacrmo3HaBaTh Ha 4YepTexax, MOJEISIX U B OKpYXKarollel 00CTaHOBKE OCHOBHBIE MPOCTPAHCTBEHHbBIE
TeJa, U300paxarh ux;

- B IPOCTEHIINX CIIydasiX CTPOUTh CEYEHUs U Pa3BEPTKU MPOCTPAHCTBEHHBIX TEJ;

- MPOBOAUTH ONEpPALMU HAJl BEKTOPAaMH, BBIYMCIATH JIMHY U KOOPAMHATHI BEKTOpA, YroJl MEXIY
BEKTOPaMHU;

- BBIUMCJIATh 3HAUYEHUS] T€OMETPUYECKUX BEJIIMYMH (JUIMH, YTJIOB, IUIOIIAJe, 00bEMOB), B TOM YHCIE:
quist yriioB ot 0 1o 180° onpenensTe 3Ha4YEHUS] TPUTOHOMETPUYECKUX (PYHKIHMH 10 3aJaHHBIM 3HaYEHUSIM

3



YIJI0B; HAaXOOUTh 3HAUEHHUS TPUTOHOMETPUYECKUX (YHKIUI MO0 3HAYEHHIO OJHON M3 HUX, HAXOAUTH
CTOPOHBI, YTJIbI WU TLIOIIAJAU TPCYIrOJbHUKOB, MJIMHBI JIOMAHBIX, AYT OKPY>XHOCTH, H.IIOH.[El,Z[Gﬁ OCHOBHBbIX
reoMeTpuueckux puryp u Guryp, CocTaBJICHHBIX U3 HUX;

- pemath reoMEeTpUYecKHe 3a/1a4M, ONHMPAsCh HA M3YYEHHBIC CBOMCTBA (PUIyp M OTHOIICHUH MEXKIY
HUMH, TPUMEHSS JONOJHUTENbHbIE MOCTPOSHUS, alredpanvyeckuii U TPUTOHOMETPUUYECKUU armapar,
U CUMMCTPHUH,

- TPOBOAMTH JOKa3aTeNbHbIE PACCYKIEHUS NpPU PEUICHUH 3a/lady, UCIOJb3YyS HU3BECTHBIE TEOPEMBI,
06Hapy>1<HBa;1 BO3MOXHOCTH HJIA UX UCIIOJIb30BaHUA,

- pemaTth IpocTeiine IIaHUMEeTPUYECKUe 3a]a4l B TPOCTPAHCTBE;

HCNOJIb30BATh MNPHOOpPeTeHHble 3HAHMS M YMEHUSI B NPAKTHYECKOWH /AeATeJbHOCTH U
MOBCEHEBHOM KM3HM 1JI51:

- OMMCaHMsI PEAIbHBIX CUTYallui Ha SI3bIKE T€OMETPUU;

- pacyeToB, BKJIIOYAIOIINX MMPOCTEHIITNE TPUTOHOMETPHUYECKHIE (DOPMYJIBL;

- pellieHusl TeOMETPUUYECKUX 33/1a4 C UCIIOJIb30BAHUEM TPUTOHOMETPHH;

- pCHICHUA IMPAKTUYCCKUX 3adav, CBA3AHHBIX C HAXOXICHHUCM I'COMCTPHUYCCKUX BCIMYHNH (I/ICHOJ'IB3YSI
IpU HEOOXOIMMOCTH CIIPABOYHHUKHU M TEXHUYECKHE CPEJICTBA);

- IOCTPOCHUM Tr€OMETPUUECKUMU HHCTPYMEHTAMHU (JIMHENKA, YTOJIbHUK, IUPKYJb, TPAHCIIOPTHUD).

DJIeMEHTHI JIOTUKH, KOMOMHATOPHUKH, CTATUCTUKU U TEOPUU BEPOSITHOCTEH

Ymersn:

- POBOJIUTH HECIIOXKHBIE JOKA3aTeNbCTBA, OMy4YaTh MIPOCTEHIIINE CIEICTBUS U3 U3BECTHBIX WM paHee
MMOJIYYCHHBIX YTBep)KIleHI/If/'I, OIICHUBATH JIOTUMYCCKYIO0 IPABUIBHOCTDH paccyn(I[eHI/Iﬁ, HCII0JIBb30BaTh
MPUMEPHI [Tl UJUTFOCTPAIIUU U KOHTPIIPUMEPHI 71l OTIPOBEPKEHUS YTBEPKICHUI;

- W3BJIEKaTh WH(OPMAIMIO, TMPEICTABICHHYI0 B Ta0JMIlaX, Ha AWAarpaMMax, rpadukax; COCTaBISIThH
TaOJIULIBI, CTPOUTH AUArPaMMBbI U TPaPUKU;

- peuarb KOM6I/IHaTOpHI)IC 3aa4u IMyTEM CUCTCMATHYCCKOI'O nepe60pa BO3MOJXHBIX BapuWaHTOB, a
TaK)Ke C UCIIOJIb30BAHUEM ITPABHJIa YMHOKCHHUS;

- BBIYUCIIATH CPEIHUE 3HAYCHUS PE3YJIbTaTOB U3MEPEHMIA;

- HaxOJUTh YaCTOTy COOBITHUS, HCIONB3ysd COOCTBEHHBbIC HAOIIOJEHHS M TOTOBBIE CTATHCTUYECKUE
JaHHBIC;

- HaXOJIUTh BEPOSTHOCTH CIIy4alHBIX COOBITHI B TPOCTEHIINX CITydasx;

HCNOJIb30BATHL NPUOOpPEeTEHHbIEe 3HAHUSI M YMEHHsl B MNPAKTHYECKOH JAeATeIbHOCTH W
NOBCEeIHEBHOM KM3HU AJIA:

- BBICTPanBaHUs apryMEHTALUU IIPU JI0Ka3aTenbCcTBe (B (hOpMe MOHOJIOTa U JUAJIOTa);

- pacro3HaBaHUs JJOTHYECKH HEKOPPEKTHBIX PacCyXJICHHIH;

- 3aIllUCH MaTEMAaTUUYCCKUX YTBep)KI[eHHﬁ, J0Ka3aTeiIbCTB,

- aHAJIM3a PeaTbHBIX YUCIOBBIX JAaHHBIX, IPEJICTABICHHBIX B BUJIE AUAarpaMM, TpaduKoB, TAOIUIL;

- pemeHHWs TPaKTHYECKUX 3aJad B IMOBCETHEBHOH M TPO(PECCHOHATBHON NESTETBHOCTH C
UCIIOJIb30BaHUEM JICMCTBUH C YMCIaMU, POLIEHTOB, JAJIHH, IUIOMaAeH, 00beMOB, BpEMEHH, CKOPOCTH;

- pelieHus: y4eOHbIX U MIPaKTUYECKHX 3aj1ad, TPeOYIOIUX CUCTEMaTHUECKOro nepedopa BapuaHToOB;

- CPaBHEHUS ILIAHCOB HACTYIJICHUS CITy4ailHbIX COOBITHUM, OLIEHKH BEPOSITHOCTHU CIIy4ailHOro COOBITHS B
MPAKTUYCCKUX CUTyallHsaAX, COIIOCTABJIICHUA MOACIIN C peaﬂBHOﬁ CHTyaHHeﬁ;

- IOHUMAaHMSI CTATUCTHUYECKUX YTBEPKICHUI.



Il. Conep:xxanue o0yuenust

Auredpa 9 kJacc

1. Kpagparuunas ¢pynknus (22 4)

Oynknus. Bospacranue wu  yObiBanme ¢yHkumu. KaapaTHbeiii  TpexuieH. Pasznokenue
KBaJPaTHOI'O TPEXWICHA HAa MHOXUTENU. DyHKIusA y=ax2 + bx + ¢, e€ cBoiicTBa, rpapuk. CreneHHas
byHKIIHS.

Leab — pacmmpuTh CBEIEHUS O CBOWCTBAX (PYHKIMH, 03HAKOMUTH YUYAIIUXCSI CO CBOMCTBAMU H
rpauKoM KBaJpaTUIHON (YHKIIUH.

2. YpaBHeHUSs M HEPABEHCTBA ¢ 0HOI nepemenHoi (14 4)

[lenble ypaBHEHUSI U €ro KOpHU. PenieHue ypaBHEHH TPEThbEH M YETBEPTOM CTEMEHU C OJHUM
HEU3BECTHBIM C IOMOILBIO Pa3J0XKEHUSI HAa MHOXHUTEIU M BBEICHUS BCIOMOIATEIbHOW NEPEMEHHOI.
HpoOHble panmoHanbHBIC ypaBHeHHUs. HepaBeHCTBa BTOpOW CTENEHU C OAHOW NepeMeHHOW. Pemenue
HEpaBEHCTB METOAOM mapadoi . MeToa HHTEpBaJIOB.

Leab — cucreMaTU3UpOBaTh U OOOOIIUTH CBEIEHUS O PEIICHUU CBEACHMS O PEIICHUU LIETBbIX U
JIPOOHBIX pallMOHANBHBIX YPAaBHEHUH ¢ OIHOM MEepeMEHHOH, chOpMUPOBATh YMEHHUS PELIaTh HEPABEHCTBA
BUIA ax’> + bx + ¢ >(); ax’ + bx + c<0, 20e a # 0 ¢ onopol Ha CBeJACHUS O TpaduKe KBaAPATUIHOMN
¢yHKIIMM4 TO3HAKOMHUTBCS C METOJIOM MHTEPBAJIOB, C IOMOIIbIO KOTOPOTO PEIIAIOTCSI HECIOXKHBIE
panuoHalbHbIE HEPABEHCTBA.

3. YpaBHeHUS M HEPABEHCTBA ¢ AByMsl nepeMeHHbIMH. (17 1)

VYpaBHEeHHE C ABYMs MEPEMEHHBIMU M €ro rpadux. YpaBHEHHE OKpPYKHOCTH. PelieHue cucrem,
COAEpXKalllMX OJHO YpPaBHEHUE TMEPBOM, a Jpyroe BTOpOM CcTeneHU. PemeHuwe 3amad MeETOIOM
COCTaBJICHUSI cuUCTeM. PelleHne CUCTeM JBYX YpaBHEHHMIl BTOPOW CTENEHH C ABYMSI INEPEMEHHBIMU.
HepasencrBa ¢ 1ByMsl mepeMEHHBIMU U UX CUCTEMBI.

Leapb — BeIpaboTaTh yMEHUE pelIaTh MPOCTEHUIIINE CUCTEMBI, COJIEPKAIEe YPaBHEHHS BTOPOU
CTENEHHU C ABYMS [IEPEMEHHBIMU, U PEIIAaTh TEKCTOBBIE 3ajaul C IIOMOILIbIO COCTaBJICHUS TAKUX CHCTEM.

[To3HAaKOMUTHCS C MOHATHEM HEPABEHCTBA C JBYMsI IEPEMEHHBIMU , ¢ TpadUKaMHi YpaBHEHHI C
JBYMsI IEPEMEHHBIMU, KOTOPbIE UCIIOIB3YIOTCS MPU WILTIOCTPALIMM MHOYKECTB PELLIEHUN HEKOTOPBIX
MPOCTEUIINX HEPABEHCTB C IBYMsI IEPEMEHHBIMU U UX CUCTEM.

4. Apudpmernueckasi 1 reomerpuyeckasi nporpeccuu (144)

Apudmernueckas U reomerpuueckas nporpeccuu. @opMmyinbel N-To YjieHa U CyMMBI N MEPBBIX
WIEHOB Nporpeccuu. beckoHeuHo yObIBaroIasi reoMeTpruiecKast Iporpeccusl.

Ieab — natb noHATHE 00 apuHMETHUECKON U TEOMETPUUECKON MPOrPeCcCUsiX KaK YMCIOBBIX
MOCJIE0BATENBHOCTAX 0CO00r0 BU/A.

Jlo0uTbCA  MOHMMAHUS  TEPMUHOB  «WIEH  IIOCIENOBAaTEIIBHOCTH»,  «HOMEp  WiIeHa
MOCJIE0BATENBHOCTIY, «PopMysa N —To YieHa apuPpMETHUECKON IPOTPECCUI

5. DJIeMeHTbI CTATUCTUKH M TeOpuH BeposiTHOcTel (13 1)

Komb6unaropusie 3agaun. IlepecranoBku. Pazmemnienus. Couetanusi. OTHOCUTENbHAS YaCTOTa U
BEPOSTHOCTb CITy4aifHOTO COOBITHS

Heap — O3HaKOMHUTH yyalIMXcid C TOHATUSMU IE€PECTAHOBKH, pa3MELICHHs, COYETaHUs U
COOTBETCTBYIOLIUMH (POpMYyJIaMu AJIsl OJCUeTa MX YMCIa; BBECTHU MOHATHUS OTHOCHTEIBHOM YacTOTHI U
BEPOSATHOCTH CIy4alHOTO COOBITHSL.

3HaTh QopMyIIBI YKCIIa IEPECTAaHOBOK, pa3MEILEHHUH, COYeTaHUl U yMETb MOJIb30BATHCS UMH.

YmeTsb nosb30BaThes GOpMyIIoi KOMOMHATOPUKHM TPU BHIYMCIEHUHU BEPOSTHOCTEN

7. I[loBTopenue. Pemenne 3anay (21 u)
3akperieHre 3HaHUM, yMEHUI U HaBBIKOB, MTOJIYUEHHBIX Ha YPOKax MO JaHHBIM TeMaM (Kypc anredpsl 7 -
9 K1accoB).




I'eomerpus 9 kinacca.

1. BekTopbl. MeToa koopauHar. (24 yaca)

[Tonstue BekTOpa. AOCONIOTHAS BENWYMHA W HANpPABICHHWE BEKTOpa. PaBeHCTBO BEKTOPOB.
CiioxeHue ¥ BBIUUTaHHE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha unciio. KosmmHeapHbie BeKTOpbI. [Ipoeknus
Ha ocbk. Koopaunatel BekTopa. Omnepanuu HaJ BEKTOpAaMHU: YMHOKEHHE HAa YMCIO, CIIOXKEHUE,
pa3ioKeHHe.

2. CooTHOIIEHUS] MeK1Y CTOPOHAMH M YIJIaMH TpeyroJbHuka. CkanaspHoe
npousBeaeHue BeKTopoB. ( 14 yacos).

CuHyc, KOCUHYC M TaHT€HC yria. TeopeMbl CHHYCOB U KOCUHYCOB. Pernienue TpeyrojabHUKOB.
CooTHo1IEHNE MEXy CTOPOHAMU U YIJIaMH TpeyrojbHuKa. CKaJIpHOE TPOU3BENIECHUE. YTOI MEXIY
BEKTOpPAMH.

3. Jl1MHA OKPYKHOCTH U IJIomaaAb Kpyra. ( 12 yacos).

Beinykibeie MHOrOyrojgbHUKU. CymMMa yrioB BbIIYKJIONO MHOIOYIOJIbHUKA. BrincanHble n
OINMCAaHHbIE MHOTOYTOJbHUKU. [IpaBuiIbHbIE MHOTOYTOJILHUKH. BriicaHHBIE U ONMCAaHHBIE OKPYXHOCTU
MIPaBUIILHOTO MHOTOYTOJIbHUKA.

JnvuHa OKpy)HOCTH, Yucao T; JuinHa ayry. [hnomans kpyra u miomaas CeKTopa.

4. Bu:xkenue (10 gacoB).

[Tonstue nrxenus. [Ipumepst nmxeHuit uryp. Cummerpus puryp. OceBasi CHMMETPHS H
napasuiensHbIi eperoc. [ToBopoT u nenTpansHas cummerpusi. [loctpoenne o0pa3oB TOUYEK, OTPE3KOB,
TPEYrOJIbHUKOB IPU CUMMETPUSIX, TapaJlJIEIbHOM IIEPEHOCE, IOBOPOTE.

5. O0 akcuomax nianumerpuu ( 1 gac)
Becena 00 akcrmomax IuIaHUMETPHH.
6. IloBTopenme. Pemenue 3agay (7 4acoB).

I11. IlnanupoBanmne yueOHOro MaTepuajia

3yaca B Heneno, Bcero 102 yaca
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I'nasa I. KBagparnunas pynkums. 22
§ 1. ®yHkuusa ¥ UX CBOMCTBa 5)
11 Oynknus O0IacTh onpeaeneHus U 00JacTh 3HaYECHUN 1
byHKIIUA
2/ Oynknus O61acTh onpeaeneHus 1 00JacTh 3HAYCHUN 1
byHKIIUA




3/3 CoiicTBa (QyHKIUH 1
4/4 CpoiicTBa (yHKIINU 1
5/5 CpoiicTBa (yHKIINU 1

§ 2. KBaapaTHblii Tpex4wieH 4
6/1 KBaapaTHblil TpeX4€H U €ro KOpHU 1
712 KBagpaTHbIi TPEXUIEH U €ro KOPHU 1
8/3 PasnoxxeHne KBagpaTHOTO TPEXWIEHA HA MHOXKHUTEIH 1
9/4 Pa3noxeHne KBagpaTHOro TpEX4aeHa Ha MHOKHUTEIN 1
10/1 KonTpoubnas padora Ne 1 no reme « @yHKIMHM U UX 1

cBoiictBa. KBagpaTHbIil TPEXYJIEH».

§3. KBaaparuunas ¢ynkuus u ee rpagux 8
111 OyHkus y=ax*, ee rpaduk U CBOHCTBa 1
12/2 OyHkuus y=ax*, ee rpaduk 1 cBoicTBa 1
13/3 I'paduku pynkuumit y = ax *+n u y=a( Xx- m )? 1
14/4 ['paduku pynkuuit y=ax*tn u y=a(x- m)> 1
15/5 [TocTpoenue rpaduka KBaAPaTUIHON PYHKIUU 1
16/6 [Toctpoenue rpaduka KBaAPaTUIHON PYHKIUU 1
17/7 [Toctpoenue rpaduka KBaApaTUIHON PYHKIIMH 1
18/8 [TocTpoenue rpaduika KBaAPaATUIHON PYHKIIUU 1

§4. Crenennas ¢pynkuuss KopeHnb n-ii crenenun 3
19/1 Oyakus y= X" 1
20/2 Kopens n- ii creneHu 1
21/3 Kopens n- ii creneHu 1
295 KonTposbnas padora Ne 2 no teme «Crenennass pyHKuus 1

Kopenb n-ii crenenm».

I'nasa II. YPaBHeHI/Iﬂ U HepaBeHCTBA ¢ OIHOMH 14

nepeMeHHOM|

§ 5. YpaBHeHuUA C OTHOM MepeMeHHOii 8

7




23/1 [enoe ypaBHEHHE U €70 KOPHU 1
24/2 Llenoe ypaBHEHHE U €TO KOPHU 1
25/3 Llenoe ypaBHEHUE U €r0 KOPHU 1
26/4 JpobHble panmoHanbHbIe YpaBHEHUS 1
2715 JpobHble palmoHaibHbIe YpaBHEHUS 1
28/6 JpoOHbIe parMoHaNIbHbIE ypaBHEHUS 1
29/7 JpoOHbIe parMoHaNIbHbIE ypaBHEHUS 1
30/8 JpoOHbIe parimoHabHBIC YPAaBHEHUS 1

§6. HepaBeHcTBa C 01HOM IepeMEeHHOI. )
31/1 PeleHre HepaBEeHCTB BTOPOI CTENEHU C OJJHON EPEMEHHOM. 1
32/2 PeleHre HepaBEHCTB BTOPOM CTENEHH € OAHOW MEPEMEHHOMN 1
33/5 Pelenne HepaBEHCTB METOJJOM UHTEPBAJIOB 1
34/6 Pelenne HepaBEHCTB METOJJOM UHTEPBAJIOB 1
35/7 Pemenue HepaBeHCTB METOJJOM HHTEPBAJIOB 1
36/8 KonTpoasnas paﬁoTva Ne3 mo Ter «YpaBHeHUS U 1

HEpPaBEeHCTBA C O/IHON MepeMeHHOID»

I'masa I1I. YpaBHeHMs 1 HEPABEHCTBA C AByM 17

nepeMeHHBIMH

§7. YpaBHeHus ¢ AByMsl NepeMEeHHBbIMH U UX CHCTEMbI 12
37/1 YpaBHeHUE ¢ ABYMS IIEPEMEHHBIMHU U €T0 TpapuK 1
38/2 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMHU H €0 Tpaduk 1
39/3 I'paduueckuii crocod pemeHns CUCTeM ypaBHEHU N 1
40/4 I'paduueckuii crocod pemeHns CUCTeM ypaBHEHU N 1
41/5 Pemenne cuctem ypaBHEHHI BTOPOM CTENIEHN 1
4216 Pemenue cuctem ypaBHEHHI BTOPOi CTENEHU 1
437 Pemrenue cuctem ypaBHEHHIA BTOPOH CTETICHH 1
44/8 Pemenue cuctem ypaBHEHHI BTOpOM CTETIEHU 1




Pewrenue 3a1a4 ¢ TOMOIIBIO CUCTEM YPAaBHEHUI BTOPOH

45/9 1
CTENEHU
Pewienne 3a1a4 ¢ NOMOIIBIO CUCTEM YPAaBHEHUI BTOPOI
46/10 1
CTENEHU
47/11 Pewrenue 3a1a4 ¢ TOMOIIBIO CUCTEM YPAaBHEHUI BTOPOI 1
CTENEHU
48/12 Pewrenue 3a1a4 ¢ TOMOIIBIO CUCTEM YPAaBHEHUI BTOPOH 1
CTENEHU
§8. HepaBeHncTBa ¢ AByMsl NepeMeHHBIMHU H UX CHCTEMbI 4
49/1 HepaBeHcTBa ¢ 1ByMs IEpEMEHHBIMU 1
50/2 HepaBeHcTBa ¢ 1ByMs IEpEMEHHBIMU 1
51/3 CucTemMbl HEpaBEHCTB C IBYMsI [IEPEMEHHBIMU 1
52/4 CucTemMbl HEpaBEHCTB C IBYMsI [IEPEMEHHBIMU 1
53/5 Koutpoabsnas padora Ne4 no teme «YpaBHeHUs1 U 1
HEPaBEeHCTBA ¢ ABYMs IlepeMeHHbIMID)
I'masa IV. ApudmMernyeckasi M reomerpudeckas 15
Nporpeccuu
§9.Apudmernyeckasi nporpeccus 7
54/1 [TocnenoBarenbHOCTH 1
55/ Omnpenenenue apupmernueckoit nporpeccun. @opmyia n-ro 1
wieHa apu(pMeTHyecKoi nmporpeccun
56/3 Omnpenenenue apupmernueckoit nporpeccun. @opmyia n-ro 1
wieHa apu(pMeTHyecKoi mporpeccun
57/ Omnpenenenue apupmerrnueckoit nporpeccun. @opmyina n-ro 1
yieHa apu(pMeTHyecKoi nmporpeccun
58/5 ®opmysa CyMMBbI N IEPBHIX WIEHOB apu(pMeTHYeCKOM 1
IPOrpeccuu
50/6 ®opmyia CyMMBI N IEPBHIX YWIEHOB apu(pMeTHyecKoit 1
IPOrpeccuu
60/7 dopmysa CyMMBI N IEPBHIX YIEHOB apU(PMETHUECKOI 1

pOrpeccuu




KonTposbHas pabora NeS no teme «Apupmerndeckas

61/1 1
NMPorpeccusn
§ 10.I'eomeTpnueckasi nporpeccust 6
62/1 Onpenenenre reoMeTpuueckon mporpeccun. @opmysa n-ro 1
YJIeHa TEOMETPUUECKON MPOTPECCUH.
63/2 OnpeneneHre reoMeTpuIecKon nmporpeccuu. @opmysa n-ro 1
YJIeHa TEOMETPUUECKON MPOTPECCUM.
64/3 Onpenenenre reoMeTpuueckon mporpeccuu. @opmysa n-ro 1
YJIeHa TEOMETPUUECKON MPOTPECCUH.
65/4 ®opmysna CyMMBI N IEPBBIX YICHOB F€OMETPUUYECKOI 1
MIPOTPECCHH.
66/5 ®opmyna CyMMBI N IEPBBIX YICHOB F€OMETPUUYECKOM 1
MIPOTPECCHH.
67/6 ®opmyna CyMMBI N TIEPBBIX YIEHOB T€OMETPUUYECKOM 1
MIPOTPECCHH.
68/1 KonTpoabsnas padora Ne6 nmo treme «I'eomeTpudeckas 1
NMporpeccusn
I'masa V. JiieMeHThI KOMOMHATOPUKH M TEOPHUU 13
BEpPOSAATHOCTH
§ 11. DuleMeHTBI KOMOMHATOPUKH. 9
69/1 [Tprmepsl KOMOMHATOPHBIX 3a/1a4. 1
70/2 [Tprmepsl KOMOMHATOPHBIX 3a/1a4. 1
71/3 [TepecranoBku 1
7214 [TepecranoBkH 1
73/5 Pa3memnienus 1
74/6 Pa3memenus 1
7517 Coueranus 1
76/8 Coueranus 1
7719 Coueranus 1
§ 12.HayanbHbIe CBeIeHUSI U3 TEOPUH BEPOSTHOCTEI. 3

10




78/1 OTHOCHUTENBHASA YaCTOTA CIyYaHOTO COOBITHS 1
79/2 BeposTHOCTh paBHOBO3MOKHBIX COOBITHIA. 1
80/3 BeposTHOCTh paBHOBO3MOKHBIX COOBITHIA. 1
81/1 KonTpoabsHnas padora Ne7 mo treme «j1eMeHTBI 1
KOMOMHATOPUKH U TEOPUH BEPOSITHOCTEI»

IloBTOpPEHME 21
82/1 Bripaxkenus u ux npeodpa3zoBaHus 1
83/2 BripaxkeHus 1 ux npeodpa3zoBaHus 1
84/3 YpaBHeHuUs 1
85/4 YpaBHeHuUs 1
86/5 Cuctembl ypaBHCHUI 1
1

87/6 Cucremsl ypaBHeHU
88/7 HepaBeHnctpa 1
89/8 HepasenctBa OyHKIMH 1
90/9 Cucremsl HepaBeHCTB KoopnuHatel u rpaduku 1
91/10 Cucremsl HepaBeHCTB KoopnuHatel u rpaduku 1
92/11 OyHKIIH 1
93/12 Oyakumn 1
94/13 Apudmernueckas mporpeccus 1
95/14 Apudmernueckas mporpeccus 1
96/15 I'eomeTpuueckas nporpeccus 1
97/16 I'eomeTprueckas mporpeccus 3aaadun 1
98/17 HroroBasi KOHTpoJIbHasi paboTa 1
99/18 HroroBasi KOHTpoJbHasi paboTa 1
100/19 TekcroBbie 3a1a4n 1

11




1
101/20 TekcroBbie 3a1a4n
102/21 TexkcToBBIe 3agaun 1
I'eomerpus
Bcero 68 yacos
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I'masa IX. BekTopsl 8
§ 1. llonsiTHeE BeKTOpa 2
1/1 [Tonsitue BekTopa. PaBeHCTBO BEKTOPOB 1
212 OTkJ1aIbIBaHKE BEKTOPA OT IAaHHOW TOUKH 1
§ 2. Co:xxeHHe M BHIYUTAHHE BEKTOPOB 3
3/1 CymMma aByx BekTopoB. [IpaBuiio mapasienorpamma 1
42 CyMMa HECKOJIBKUX BEKTOPOB. 1
5/3 BbrunTanue BEKTOPOB 1
§ 3. YmHoOxkeHne BekTOpa Ha ynciao0. [IpumMenenne BeKTOpoB K
penlenne 3a1a4 3
6/1 [IpousBeeHNEe BEKTOpA HA YKCIIO 1
712 [IprMeHeHre BEKTOPOB K PEIICHHUIO 3a/1a4 1
8/3 Cpenusst JIMHUS TPaIeIiH. 1
I'maBa X. MeTtoa KoopauHat 10
§ 1. KoopannaTtsl BeKTOpa 2
9/1 PaznoxxeHne BekTopa 1o JByM HEKOJUIMHEAPHBIM BEKTOpaM 1
10/2 Koopauuatel BeKTOpa 1

12




§ 2. IIpocreiilmue 3a5a4M B KOOPANHATAX

2
11 CBsI3b MEX/1y KOOpJIMHATAMU BEKTOPA M KOOPJHMHATAMH €TO
Hayajia ¥ KOHIA. 1
12/2 [Ipocreiimne 3a1a4u B KOOpAUHATAX 1
§ 3. YpaBHeHMsI OKPYKHOCTH U NIPAMOM 3
13/1 VYpaBHEHME JIMHUU HA IUIOCKOCTH. Y paBHEHHE OKPYKHOCTH 1
14/2 VYpaBHEHHE OKPYKHOCTH 1
15/3 YpaBHEHUE MPSIMOi 1
16/1 Pemenne 3aga4 no teme «BekToph» 1
17/2 Pemenne 3apa4 no reme «MeTog KOOpAUHATY 1
18/1 KonTpoasnas padora Ne 1 no teme «Bexkropbl. MeTox
KOOPAMHAT» 1
I'maBa XI. CooTHOLIEHHNS MeKAY CTOPOHAMM M YIJIaMH
TpeyroibHuKa. CKajIsipHoe NPON3Be/icHHe BEKTOPOB 11
§ 1. Cunyc, KOCHHYC, TAHICHC YIJIa 3
19/1 CuHyC, KOCUHYC, TAHTCHC 1
20/2 OCHOBHOE  TpUTOHOMETpUYECKoe  ToxaecTBo.  Dopmysbl
NpUBEICHHS 1
21/3 DopMyITBI TSI BEIYUCIEHUS KOOPMHAT TOUKH 1
§ 2. CooTHOLIEHNS MEKAY CTOPOHAMM U yIJIaMu
TpeyroJbHUKa 4
22/1 Teopema o miomanau TpeyrojabHuka. Teopema CHHYCOB. 1
23/2 Teopema KOCHHYCOB 1
24/3 Pemenune TpeyronbHUKOB 1
25/4 W3meputenbHbIe padoThI 1
§ 3. CkaasipHoe npoun3BeJeHUE BEKTOPOB 2
26/1 VYron mexny Bekropamu. CKalsipHOE IPOU3BEEHNE BEKTOPOB 1
27/ CkanspHoe Mpou3BeIeHUEe BEKTOPOB B KoopauHarax. CBoiicTBa
CKaJIIPHOTO TIPOU3BEICHUS 1
28/3 Pemenue 3anad o reme «COOTHOILIEHUS MEXKIY CTOPOHAMHU U 1

13




yriaamu TpeyrojpHuka. CKalsipHOE IPOU3BEIEHUE BEKTOPOB»

29/1

KonTpoasnas padora Ne 2 no teme «COOTHOLIEHUS MEAKTY
CTOPOHAMH M YIJIaMH TpeyrojbHuka. CkaasipHoe

Nnpou3BeeHuEe BEKTOPOB 1
I'nasa XlI. JInuHa OKPYKHOCTH U ILUIOIIAAb KPYyTa 12
§ 1. [IpaBujIbHbBIE MHOTOYT0JIbHUKH 4
30/1 [TpaBriibHBIIT MHOTOYTObHUK. OKpYXHOCTb, OIMCAHHAs OKOJIO
IPaBUJIBHOTO MHOTOYTOJIbHUKA 1
31/2 OKpy’KHOCTb, BIIUCAHHAs! B PABUJIbHBIH MHOTOYTOJIbHUK 1
@opMmyibl Ui BBIYMCICHUS — IUIONIAJM  [PaBUILHOTO
32/3 MHOTOYTOIIBHHKA, ~€r0  CTOPOHBI M pajMyca BIIMCAHHOH | 4
OKPYXHOCTH
33/4 [TocTpoenne mpaBUIIBHBIX MHOTOYTOJIBHUKOB 1
§ 2. lnnHa OKPYKHOCTH M IJIOIIA/Ib Kpyra 4
35/1 JlnHa OKPY)KHOCTH 1
35/2 [Tomans kpyra 1
36/3 [1nomane KpyroBoro cekropa 1
3714 [1nomane KpyroBoro cekropa 1
38/1 Pemenne 3amau no reme «IIpaBuiibHBIE MHOTOYTOJIBHUKH) 1
39/2 Pemenue 3a1au o Teme «J[JiiHA OKPY>KHOCTH | ILIOMAAb KPYTay 1
40/3 Pemenue 3ama4 o teme «/{iiHA OKPYKHOCTH | TUIOMIAH KPYTa 1
41/1 KonTpoubsnas padora Ne 3 mo teme «/[iinHa OKPY/KHOCTH U 1
IJI0IIAIb KPYra»
I'nasa XIII. IBu:keHus 8
§ 1. IllonsiTne NBUKEHUS 3
42/1 Oto0paskeHne MIOCKOCTH Ha cebsl 1
43/2 ITonsiTHE NBUXEHUS 1
44/3 [TonsTHE TBUXKEHUS 1
§ 2. [TapasienbHBIN MEPEHOC H TOBOPOT 3
45/1 [MapanenbHbIil epeHoc 1
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46/2 [ToBopot

4713 [ToBopoT

48/1 Pemrenue 3a1au o reme «JIBHKESHUSY.

49/1 KonTpoubnas padora Ne 4 no teme «/IBuskeHus»
I'masa XI1V. HauajbHble cBeeHUsI U3 CTEPEeOMETPHHI
§ 1. MHororpanHuKku

50/1 [Ipeamer crepeomeTpun. MHOrorpaHHUK

51/2 [Tpu3sma. [Tapannenenuren

52/3 O0béM Tena.

53/4 [Mupamua
§ 2. Tes1a 1 MOBEPXHOCTH BPALLICHUSA

54/1 Lumaaap

55/2 Konyc

56/3 Cdepa u map

57/4 Cdepa u map
00 akcuomMax NIIAHUMETPHHU

58/1 OO0 akcroMax IIaHUMETPUH

59/2 HexoTtopsbie cBeieHNs O pPa3BUTHU TEOMETPUN
IHoBTOpenue. Pemenne 3axaq

60/1 TpeyronsHUKH

61/2 [TapannenpHble MpsiMBbIE

62/3 CooTHo1IEHN MEX 1y CTOPOHAMU M YTJIaMU TPEYTOJIbHUKA

63/4 YeThIpEXyTroabHUKH

64/5 [Tnomans

65/6 [TogoOHBIE TPEYTOIBHUKH

66/7 OKpY>KHOCTB
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67/8 Bekropsl 1
68/9 Mertox KoopauHAT 1
I'papuk KOHTPOIBLHBIX PadoT
Anrebpa
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1 KonTtpouabnas padora Ne 1 no reme « yHKIMH U UX CBOMCTBA. 1
KBaaparHblii TpEX4sien».
2 KonTtpouabnas padora Ne 2 no teme «Crenennas pynkuusi Kopennb n- 1
# cTeneHmw».
3 KonTtpouabHas pa6ora Ne3 no teme «YpaBHeHUs] H HEPABEHCTBA C 1
OIHOM IepeMeHHOMH
4 KonTtpouabHnas paora Ned o teme «YpaBHeHUs] U HEPaBEHCTBA C 1
ABYMS NepeMeHHBIMU»
S KonTtpoabnas padora NeS nmo teme «Apupmerndeckas Nporpeccus» 1
6 KonTtpouabnas padora Ne6 no teme «I'eomerpuyeckasi mporpeccusn 1
7 KonTtpoabnas padora Ne7 o teme «1eMeHTbl KOMOMHATOPUKH H 1
TeOPHUH BepPOSITHOCTEID)
8 HroroBasi KOHTPOJIbHAsI padoTa 2
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Ne Jara Tema Kou-Bo
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1 KonTpoJsbHasi pa6ora Ne 1 mo reme «BekTopbl. MeTo KOOpPIAHMHAT 1
Kontpoabnas padora Ne 2 mo teme «COOTHOIIEHUS] MEXKITY
2 CTOPOHAMM M yIJIaMM TpeyrojbHuka. CkajasipHoe Mpou3BeieHne 1
BEKTOPOB»
3 KounrtpoabHasi padora Ne 3 no Teme «/[\inHa OKPYKHOCTH U 1
IUI0IAIb KPYTray
4 KontpoabHasi padora Ne 4 mo teme «/IBuzkeHuns» 1
JIner xoppextupoBku PaGoueil nporpaMmsl
Ne Harta Hata [Tprunna Koppektupyromue [Hoanuce [Hoanucs 3am.
YpOK | mpoBeneHus | HPOBEIC BHECEHUS MEPOIIPUATHSL BHECILIETO JHUPEKTOpA I10
a 10 IIaHy HUA U3MEHEHHI* U3MEHEHHS VBP
(hakTHy.
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